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ABSTRACT 


Tables  are  presented  for  the  duration  of  the  different  developmental  stages 
of  11  insect  species  harmful  to  cotton  in  the  Southwest  and  for  9  species  con- 
sidered as  beneficial  insect  predators.     The  number  of  days  required  for  each 
stage  is  given  as  well  as  the  percent  of  development  per  day  for  each  1/2°  Fahr- 
enheit from  55°  to  95°.     Suggestions  for  the  use  of  the  tables  are  given  for 
predicting  the  development  of  the  different  species  under  constant  temperature 
conditions  found  in  the  laboratory  as  well  as  under  fluctuating  temperatures 
encountered  in  the  field. 
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TEMPERATURE-DEPENDENT  DEVELOPMENT  RATE  TABLES  FOR  INSECTS 
ASSOCIATED  WITH  COTTON  IN  THE  SOUTHWEST 


By  G.  D.  Butler,  Jr.,  and  T.  J.  Henneberry^ 
INTRODUCTION 

Temperature  has  long  been  recognized  as  a  primary  environmental  factor  in- 
fluencing the  rate  of  insect  development.     Although  much  information  is  availa- 
ble regarding  the  subject,  no  attempt  has  been  made  to  bring  the  data  together 
in  a  readily  accessible  and  usable  form.     In  the  present  paper,  we  have  used  the 
results  of  many  studies  on  temperature  effects  on  southwestern  cotton  insects  to 
develop  a  set  of  tables  of  temperature-dependent  development  rates  for  many  of 
the  known  harmful  and  beneficial  species  discussed  by  Wene  et  al.   (24).^  The 
data  in  the  tables  are  intended  for  use  by  cotton  research  entomologists  in  the 
laboratory  and  field  and  by  pest  managers  in  the  field  as  a  tool  for  the  rapid 
solution  of  real  problems. 

METHODS 

Appendix  table  1  (page  6)  lists  the  references  from  which  the  life  history 
data  were  derived  for  each  species.     The  values  used  in  the  regression  equations, 
the  temperature  ranges  used,  the  number  of  different  temperatures  (n) ,  and  an 
estimate  of  the  goodness  of  fit  (r^)  are  also  given.     The  tabular  values  were 
calculated  using  the  simple  linear  regression  equation  y  =  a  +  bX,  where  y  X  100 
is  the  percentage  of  development  per  day  and  X  is  the  average  daily  temperature 
in  degrees  Fahrenheit.     Thus,  1/y  X  100  is  equal  to  the  number  of  days  required 
for  a  stage. 

APPLICATIONS 

Tables  2  to  20  (pages  8  to  44)  of  this  bulletin  provide  the  calculated  pre- 
dictions of  developmental  rates  at  different  temperatures,  expressed  in  days  and 
as  the  percentage  of  development  per  day,  for  the  immature  stages  in  the  life 
history  of  19  insect  species  associated  with  cotton  (table  1) .     These  tables 
provide  the  necessary  data  for  the  user  to  program  development  of  any  immature 
stage  of  the  listed  species,  thus  determining  optimum  rearing  environments  and 
meeting  his  projected  production  requirements.     (Note  that  although  development 
rates  are  greatest  at  high  temperatures,  survival  is  lower.)     This  information 
will  also  permit  a  researcher  to  predict  the  development  of  stages  held  under  a 
variable  temperature  regime.     In  addition,  the  prudent  application  of  the  tables 


^Research  entomologist  and  Research  Leader,  respectively.  Western  Cotton 
Research  Laboratory,  Agricultural  Research  Service,  Phoenix,  Ariz.  85040. 
^Italic  numbers  in  parentheses  refer  to  References,  p.  3. 
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in  conjunction  with  survey  techniques  can  aid  the  pest  manager  in  efficient 
scheduling  of  sampling  and  control  measures. 

The  following  examples  illustrate  some  potential  applications: 

1.  If  a  rearing  room  is  held  at  70°  F,  how  many  days  will  be  required  for 
development  of  the  egg,  larval,  and  pupal  stages  of  the  pink  bollworm?    Read  the 
answer  directly  from  table  9:     8.1  days  for  the  egg,  30.9  days  for  the  larval, 
and  16.1  days  for  the  pupal  stage. 

2.  At  what  temperature  should  newly  hatched  pink  bollworm  larvae  be  held 
to  provide  new  pupae  for  irradiation  in  23  days?    Read  the  answer  directly  from 
table  9:     Larvae  should  be  held  at  75  F. 

3.  Newly  hatched  pink  bollworm  larvae  were  placed  in  an  insectary  that  had 
an  average  temperature  (high  temperature  +  low  temperature  divided  by  two)  of 
70°  F  on  the  first  day,  80°  the  next,  and  75°  on  the  third.     What  percentage  of 
development  had  taken  place  by  the  end  of  the  third  day?    Read  the  answer  direct- 
ly from  table  9:     Development  during  the  first  through  the  third  days  was  3.24, 
5.47,  and  4.35  percent,  respectively.     The  sum  of  these  percentages  (3.24  +  5.47 
+  4.35  =  13.06)  is  the  percentage  of  development  at  the  end  of  the  third  day. 

4.  On  the  nights  of  June  10,  11,  and  12,  gossyp lure-baited  traps  caught  a 
large  number  of  overwintering  pink  bollworm  moths.     A  pest  manager  of  this  farm 
is  concerned  with  possible  lygus  bug  migrations  from  nearby  alfalfa  and  safflower 
during  the  last  week  of  June  and  the  first  week  of  July.     Will  he  have  to  dis- 
continue the  lygus  bug  sampling  during  the  first  week  of  July  and  start  sampling 
bolls  to  monitor  the  expansion  of  this  pink  bollworm  population?     The  answer  is 
calculated  from  table  9.     Development  of  the  pink  bollworm  would  take  20.9  days 
at  an  average  daily  temperature  of  95°  F  (3.5  days  for  the  egg  plus  11.3  days 
for  larval  plus  6.1  days  for  pupal).    At  this  fastest  possible  rate  of  develop- 
ment, an  additional  3.5  days  would  be  required  for  the  second  generation  eggs 

to  hatch  and  then  several  additional  days  before  larvae  in  the  bolls  would  be 
large  enough  to  be  easily  detected.     Thus,  if  these  results  are  consistent  with 
actual  field  observations,  boll  sampling  for  pink  bollworms  will  not  be  produc- 
tive for  at  least  25  days  or  until  about  July  7. 

COMPLICATIONS  AND  LIMITATIONS 


All  biological  systems  are  dynamic  and  variable;   temperature  dependent  de- 
velopmental rates  are  no  exception.     Rates  and  times  of  development  given  for 
each  temperature  in  this  publication  are  estimates  for  the  average  individual. 
Exceptionally  slow  and  rapid  developers  are  always  found  in  natural  populations. 
Stinner  et  al.   (21)  give  an  algorithm  for  simulating  this  variability  in  com- 
puter models  of  insect  development. 

In  this  publication,  55°  F  is  used  as  a  low- temperature  threshold,  except 
for  a  few  cases  where  slightly  higher  temperatures  are  the  thresholds.  Negative 
developmental  rates  obtained  from  regression  equations  are  ignored.     Thus,  when 
calculating  the  average  daily  temperature  with  a  minimum  temperature  below  55°, 
55°  is  used  as  the  minimum  temperature.     The  rate  of  development  for  most  insects 
does  not  continue  to  increase  after  temperatures  rise  above  a  certain  value. 
Generally,  for  southwestern  cotton  insects,  the  maximum  rate  of  development 
occurs  at  an  average  ambient  temperature  of  95°.     At  this  temperature  and  above, 
the  microenvironment  may  moderate  the  maximum  temperature.     We  suggest  that  2° 
be  subtracted  for  each  1°  above  95°  and  the  resulting  temperature  value  be  used 
as  the  maximum  temperature  for  the  day. 


2 


We  recognize  that  at  high  and  low  temperatures  the  rate  of  development  de- 
viates considerably  from  that  estimated  by  a  linear  regression  equation.  Stin- 
ner  et  al.    (22)  present  an  algorithm  that  utilizes  a  sigmoid  function  to  provide 
a  better  estimate.     The  use  of  this  algorithm  necessitates  much  more  extensive 
tables  based  on  all  possible  combinations  of  different  daily  maximum  and  minimum 
temperatures  unless  the  calculation  is  made  in  a  computer.     In  the  present  paper, 
the  algorithm,  particularly  at  high  temperatures,   can  be  simulated  by  the  adjust- 
ment of  the  maximum  daily  temperature. 

As  fieldmen  and  researchers  become  familiar  with  the  use  of  these  tech- 
niques,  computers  can  be  programed  with  the  more  advanced  algorithms  to  give 
better  estimates.     When  this  is  done,  more  precise  measurements  of  temperature 
will  be  required  in  microhabitats ,  such  as  on  leaf  surfaces,  within  bolls,  and 
in  the  soil.     We  assume  that  at  present  most  fieldmen  and  researchers  using  this 
bulletin  will  be  obtaining  field  temperatures  from  a  nearby  weather  station. 
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APPENDIX  TABLES 


TABLE  1.— TABLE  NUMBER,  NAME  OF  HARMFUL  OR  BENEFICIAL  INSECTS  WITH  THE  RANGE  OF  TEMPERATURES  USED, 
REGRESSION  EQUATIONS  USED,  NUMBERS  OF  TEMPERATURES  USED,  GOODNESS  OF  FIT,  AND  REFERENCES 
USED  TO  PREPARE  TABLES 

HARMFUL  INSECTS 


TABLE 


NAME 


STAGE 


TEMP  RANGE 


RFFT    AP(.«YWOPM  .    SPOnnPTtiPa    exiGtja  (HUBNtR) 


L  A  P  V  £  L 
PUPAL 


S"^. 0-95.0 
59,0-95.0 


REGRESSION  EQUATION 


-0.33«^A  ♦0.00824X 
-0.10245  ♦0.00213X 
-0.23«3ft  ♦0.00477X 


NO 


7 
19 
19 


R2 


.97 
.96 


REFERENCES 
2 


3.    t^L^CK  F|_F4H0PPfB' 


SPANIOGON  reus   ALHQFASCI  ATUS    (REUT  .  ) 

FGQ.  65.0-95.0  -0.  12A67  ♦0.00294X 

NYMPhAL       65.0-95.0  -0.12859  ♦0.00242X 


,94 
.96 


12 


eoLLWOP'^.   HFL!0"rHl5   ?Ea  (^ODDIE) 

EGG  6R.0-91.4 
LARVAL  68.0-93.2 
t^liPAL  60.0-95.0 


-0.53965  ♦0.01085X 
-0.05800  +0.00127X 
-0.16652  ♦0.00307X 


10     .96  5,16,17,19 
6      .99  5 
9     .98  5 


5.   CAROAGE  LOOPEP' 


TPICMQPLUSIA  Nl  (HU8NER) 

EGG  59.0-91.5 

LARVAL  56. 3-91. A 

PUPAL  56.3-90.0 


-0.50692   ♦0.01061X  16  .96 

-0.14159  ♦0.00274X  52  .92 

-0.31697   ♦0.00577X  50  .97 


17, 19,21 
9,11,17,1 9,13 
9,17,19,23 


6.    C^TT^^J   LFAFPFPFOf-ATOR.    PUCCULATRIX    THUPRERIELLA  RUSCK 


EGG  6P. 0-95.0  -0.28225  +0.00577X  10  .99 

LARVAL  6^«. 0-86.0  -0.27343   +0.00516X  8  .99 

PUPAL  6«. 0-95.0  -0.40614   ♦0.00714X  10  .95 


17 


7.    LYGUS   0E"=;FPTUS  K-^lIGHT 


■^GG 

NYmPhAL 


68 . 0-80 . 0 
68.0-M6.0 


-0.24568  ■►0.00468X 
-0.14777  ♦0.00281X 


.99 
.99 


LYGUS   HFSPFPM5  Kl^lGHT 


FGG 

MYMPHAL 


59.0-95.0 
50.0-95.0 


-0.16864  +0.00372X 
-0.08544  ♦0.00191X 


15 
19 


.95 

.96 


13,15 


PINK  ROLLwOPM. 


PFCT  IMOPHO^-'A   G0S5YPIELLA  (SAUNnERS) 

EGG  53.2-91.5  -0.33772  ♦0.00658X 

LAPVAL  h3.5-B9.6  -0.12374  ♦0.00223X 


PUPAL 


63.5-89.6 


■0.22421  ♦0.00409X 


1  1 
13 
13 


.95 
.99 
.98 


8, 17,20 

8 


10.   TORACCn  PunwnPM, 


HELI-'THIS   VIRESGENS  (FARRICIU5) 

EGG  52.0-93.2  -0.S2391    ♦0.01054X  14  .95 

LARVAL  59.0-93.2  -0.11842   ♦0.00232X  15  .97 

PUPAL  t>3.5-93.2  -0.  15524   +0.00289X  14  .95 


7,17 


11.    .iHITFFLY.    TPIALHiPOPES   AhUTILONEA  (H/LDFMAN) 

EGG  65.0-95.0  -0.17110  ♦0.00396X 

LAPVAL  65.0-95.0  -O.06«49  +0.00160X 


PUPAL 


75.0-95.0 


-0.02622  ♦0.00566X 


.93 
.95 
.92 


RFNEEICIAL  INSECTS 


T  ARI  E 


^JAMF 


STAGE 


TEMP  PANGF 


12.   RIG-FYEO  RUG.    r,EOCOPTS  PAllENS  STAL 

FGG  68.0-86.0 
NYMPHAL        6«. 0-86.0 


REGRESSION  EQUATION 


-0.43614  ♦0.00742X 
-0.17079  +0.00277X 


NO       R2  REFER. 

1 

3  .98 
3  .99 


13.  3I6-EYEQ  BUG.   GcoCORl'=.  PIJ^)CTIPES  (SAY) 


1 


EGG 

NYMPHAL 


68.0-86.0 
68.0-86.0 


-0.38145  •►0.00647X 
-0.08724  ♦0.00158X 


3  .99 
3  .95 
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TABLE  1  —TABLE  NUMBER,  NAME  OF  HARMFUL  OR  BENEFICIAL  INSECTS  WITH  THE  RANGE  OF  TEMPERATURES  USED, 
REGRESSION  EQUATIONS  USED,  NUMBERS  OF  TEMPERATURES  USED,  GOODNESS  OF  FIT,  AND  REFERENCES 
USED  TO  PREPARE  TABLES— CONTINUED. 

BENEFICIAL  INSECTS-CONTINUED 
TABLE  NAME  STAGE  TEMP  RANGE  REGRESSION  EQUATION  NO       R2  REFERENCES 

14.  COMMON   GREF^!   L&CFWING.    CHRYSQPfl   CAPNEfl    STEPHFNf  10 

FGG  SQ.O-OS.O  -0.33^^.7  ♦0.007?4X  o  .95 

LARVAL         59.0-95.0  -0.1613'?   ♦0.0033<?>(  10  .96 

PUPAL  68.0-95.0  -0.15981    ♦0.00350X  18  .96 

15.  CONVERGENT  LADY  PEETLE.    hippoDAMIA  CONVEPGENS  GlJEP I N-MPNE V ILLE  6 


EGG 

I APVfiL 
PUPAL 


68.0-93.0 
68.0-93.0 
5Q. 0-99.0 


-0.74141  ♦0.01407X 
-0.10464  ♦0.00??6X 


16.   LEAEHOPPEP  ASSASSIN  RUGi 


-0.39818  ♦0.00813X 

ZELUS  PFNARDII  KOLENATI 


EGG 

NYMPhAL 


59.U-86.0 
68.0-86.0 


-n.?9e4e  ♦o.oo562x 

-0.05283  ♦0.00104X 


6 
6 
14 


.89 
.90 
.94 


.99 
.85 


17.   LEAFHOPPER   ASSASSIN  PLiG.   ZELUS  SnCIUS  UHLER 


EGG 

NYMPhAL 


59.0-86.0 
68.0-86.0 


-0.33425  ♦0.00622X 
-0.04545  ♦0.00095X 


.97 

.93 


18.   MINUTE   PIRATE   BUG.    OPIUS   TRISTICOLOP  (WHITE) 


EGG 

NYMPHAL 


68.0-95.0 
68.0-95.0 


-0.39708  +0.00844X 
-0.5234*  ♦0.0016+x 


.97 
.98 


19.   SPINEO  SOLniEP  BUG,    SINEA   CONFUSA  CAUDELL 


EGG 

NYMPHAL 


59.0-86.0 
68.0-86.0 


-0.28084  ♦0.00509X 
-0.06412  ♦0.00115X 


.97 
.95 


20.    STPIPEH   COLLOPS.    COLLOPS   VITTATUS  (SAY) 


13 


EGG 


60.0-102. 


-0.33712  ♦0.00578X 


8  .96 


LARVAL  73.0- 

95.0 

0.09570 

♦0.00143X 

5  .99 

PUPAL 

73.0- 

95.0 

n .52493 

♦U  .00841 X 

6  .96 

TABLE  2.— BEET  ARMYWORM,  SPODOPTERA  EXIGUA  (HUBNER) 

THE  DURATION 

IN  DAYS  AND 

THE  PERCENT 

OF  DEVELOPMENT  PER  DAY  OF 

THE  STAGES 

DURATION 

PERCENT 

TEMP-F 

EGG 

LARVA 

PUPA 

EGG 

LARVA 

PUPA 

■^5.0 

8.7 

68  .  0 

41  .7 

1  1  .48 

1  .47 

2.40 

55.5 

63.4 

37.9 

u  .-^p 

1 .58 

2.64 

56.0 

8.1 

59.4 

34.8 

12.30 

1  .68 

2.87 

56.5 

7.9 

55.9 

32.1 

12.71 

1  .79 

3.11 

S7.0 

7.6 

52.7 

?9.8 

13.12 

1  .90 

3.35 

57.5 

7.4 

u9.9 

27.9 

13.54 

2.00 

3.59 

58.0 

7.2 

47.4 

26.1 

1  3.95 

2.11 

3.83 

58. S 

7.0 

45.1 

24.6 

14.36 

2.22 

4.07 

59.0 

6.8 

43.1 

23.2 

14.77 

2.32 

4.30 

59.5 

6.6 

41  .2 

22.0 

15.18 

2.43 

4  .54 

60.0 

6.4 

3P.4 

20.9 

15.60 

2.53 

4.78 

60.5 

6.2 

37.9 

19.9 

16.01 

2.64 

5.02 

61.0 

6.1 

36.4 

19.0 

16.42 

2.75 

5.26 

61.5 

5.9 

35.0 

18.2 

16.83 

2.85 

5. SO 

62.0 

5.8 

33.8 

17.4 

17.24 

2.96 

5.74 

62.5 

S.7 

32.6 

16.7 

1  7.66 

3.07 

5.97 
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TABLE  2. --BEET  ARMYWORM,  SPODOPTERA  EXIGUA  (HUBNER)— CONTINUED. 


THE  DURATION 

IN  DAYS  AND  THE 

PERCENT  OF 

DEVELOPMENT  PER  DAY 

OF  THE  STAGES 

DURATION 

PERCENT 

TEMP-F 

EGG 

LARVA 

PUPA 

EGG 

LARVA 

PUPA 

3  1  •  S 

1  A  1 

1  A  .17 
J  ~  •  'J  ' 

P  17 

A  PI 

• 

3 •  b 

1 

1  n  ,  t+  o 

P  Pft 
P  •  c  ~ 

6  ,  4  S 

OH  •  u 

^  3 

?Q  .  S 

1  A.  -V 

I  o  »  ~  " 

P  PQ 

A  AG 

S 

S 

P    A.  Q 

A     Q  P 

AC  r\ 

^  •  i 

P  7  M 

14.1/ 

1  Q     7  P 

p    A  n 
P  •  0  U 

7  17 

n  7)  •  T 

^  •  U 

j>  /    f . 

/  ,  I : 

1  J  •  T 

p  n  11 

P      7  1 

7  /.I 

II  q 

"3  A  ^ 

1  3  •  1 

0  •  S4 

3.81 

7  ,  64 

n  n  »  ^ 

A-  A 

b  S 

IP  7 

^ U  •  ^p 

3  •  9? 

7,88 

/.  7 
H  •  ' 

1  ?  •  J 

?  1  •  36 

^  •  0  -3 

8,12 

4  ^ 

■^H  •  r 

IP  A 

PI     7  P 

/.  IP 

b  PA 

A.  c: 

O'X  A 

11 

1  1  •  u 

O  O     1  o 

r    •  1 

^  • 

8,60 

AO 

- '  •  ■ ' 

I  1  •  -3 

OP     A  A 

/.      "3  C 

A.  T 

r  c  •  ^ 

11  n 

PI      iT  1 

^  «  ^  S 

Q      A  7 

?  I  .  Q 

1  .)  7 

p  3  4  ? 

^  •  S  6 

Q   p  1 

^  P 

?  1  A. 

1  ^ 
1  *  •  J 

P  3   W  4 

4  ^6 

Q    C  C 
^  ,  p  p 

7  n  ^ 

Li.  1 

p  1  r 

1  r  P 

PZi.  PC 

4    7  7 

Q     7  Q 

7 1  n 

U  1 
^  •  1 

?  C  •  s 

1  il  0 

?^  .66 

4,8ft 

10,03 

^  •  ' ' 

p  "i  ^  ] 

g  ^  7 

?S  ,  0  7 

4,98 

in    p  7 

7P  0 

1^.6 

?  S  4 

1  Pi      C  1 
i  VJ  •  P  i 

7?  ^ 

3  ^  q 

)  ^  .  ? 

?S  •  0 

10,  74 

r  -1  •  ' ' 

3  8 

1  8  9 

Q  1 

p  ^  31 

c   p  n 

1  n  QP 

7T  R 

7 

1  A  .  s 

■'3  •  V 

PA    7  P 

C    ii.  1 

11    p  p 

74  •  r 

3.7 

1  ^  •  I 

^  . 

P7    1  3 

• 

11.46 

7  A. 

T  A 

1  7  w 

'■^  •  r 

P  7    c:  Zi 

C     A  P 

11     7  P. 

7c;  0 

3  A 

17.*^ 

H  t+ 

p  y 

S   7  3 

7^  ^ 

•  ■ 

17.) 

^  •  <^ 

?M  ,  3 7 

S  ,  84 

IP  18 

1  c  •  1  " 

r  o  ♦  " 

-J  «  T 

^  •  i 

P        7  Q 

C     Q  A 

IP     Zi  1 

lf> « s 

3  ti 

1  ^  , 

7  ^  g 

PQ    1  Q 

6  ,  0 

1  ?  ,  6S 

77 

3  4 

]    ^  p 

pg  AO 

6,16 

12,89 

77  c; 

.3  •  ' 

7  6 

T  A   n  ? 

6  ?6 

IP  IP 
1  p  •  I  J 

7  P  0 

,5  •  .1 

It-  7 

7  :d 

'if' 

A     P  7 

1  P  P7 
IP,  P  ' 

78  ^ 

3  P 

7  :^ 

"^0     H  ^ 

6,48 

IP  AT 

7  Q  r 

-5  • 

1  c  p 

7  P 

PI  PC 

A     C  Q 

IP  Q 

7Q  c: 

^  •  r 

7  I 

1  1  AA 

6,6*-^ 

1  A       A  P 

~  ('  «  J 

3  1 

1  ^  7 

'  •  u 

P  P    A  A 

A  7Q 

1/1     P  P 

DA  cr 

1  1 

1  c 

TP     /.  Cl 

1  /.     C  A 
I      •  PD 

ii  1  ri 
*3  1  • 

T  0 

A  Cj 
o  •  ■ 

TP  OA 

7    A  1 

1  /.      □  A 

a  1  c: 

1  /  '  1 
1     •  1 

7 

P  P  PI 

7  11 
f  •  I  I 

1  C      A  /. 

Q  o  ;^ 
"    ,  0 

1  n 
J  *  '.' 

A  c 
o  •  p 

7  ,  ?  ? 

1  5  ,  ?8 

'^c  •  ^ 

^  o 

r  9^ 

IT  A 

•  ^ 

34,14 

7   p  p 

1  C    C  1 
i  p  ,  p  1 

J  • 

?  Q 

I  -3  •  ■ 

A  ^ 

,  PP 

7    /.  P 

1  C  7C 
1  P  •  '  P 

" .)  •  ' 

?  Q 

1  ^  • 

A 

PZi.     Q  A 

7     C  A 

'  ,  PH 

1  C  QQ 

?  <^ 

1  ^  •  1 

^.  •  ft" 

PC  17 

7  AC 
'  ,  OP 

T  A      P  P 

•  ^ 

'S  •  I 

35  .78 

7  7S 

1  A    Zi  7 

n  ^  »  ■ ! 

■  ?  P 

IP  7 

0 

3    .  ?  0 

7     A  A 

1  A     7  1 

fi"?  •  s 

/* .  7 

(  P  ^  5 

S  , 

3ti  61 

7  ^  q  7 

16,  Q5 

^  p  7 

3  7   0  ? 

8,07 

17,18 

?  7 

1  P  p 

p  7 

37  ''-+3 

17    A  P 

a  7  "i 

?  A 

IP  1 

Q  7 

p  •  ' 

"^7   H  <^ 

P     P  Q 

17,6^ 

p  7 

\  1  Q 

•  fi 

P  M  PA 

P  PQ 

17  Q.'l 

«  P  • ) 

n 

1«.  14 

.  0  P 

H.6I 

lH.3fl 

11.'; 

s.^ 

18.61 

PQ.S 

11.3 

lfl.8S 

90,0 

?.5 

11.^ 

H  .9? 

I'S.O'' 

?.5 

n .  1 

s.p 

40.73 

Q.03 

19.33 

91  .0 

2.4 

1  .  -* 

S.  I 

41.14 

^.14 

1  9.<^7 

91 

? . '+ 

1  ' 

S.:j 

41  .^5 

9.?4 

I'^.Pl 

9?.0 

?.4 

1  '  .  7 

S  .  0 

i*)  , 

Q.35 

2  0.  OS 
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TABLE  2.— BEET  ARMYWORM,  SPODOPTERA  EXIGUA  (HUBNER)— CONTINUED. 


THE 

DURATION 

IN  DAYS  AND  THE  PERCENT  OF  DEVELOPMENT  PER  DAY  OF 

THE  STAGES 

DURATION 

PERCENT 

TEMP-F 

EGG 

LARVA 

PUPA  EGG 

LARVA 

PUPA 

1  r 

4.9  42.38 

9.46 

20.28 

?.3 

4.9  42.79 

9.56 

20.52 

<33.5 

i  0  . 3 

4.b  43.20 

9.67 

20.76 

94 .  n 

i: .  2 

4.8  43.61 

9.78 

21  .00 

94.5 

] .  1 

4.7  44.0? 

9.8ft 

21  .24 

q  c; 

2  3 

10.0 

4.7  44-44 

9  99 

21.48 

TABLE 

J.  — BLACK  FLEAHOPPER,  SPANAGONICUS  ALBOFASCIATUS 

(REUT.) 

THE 

DURATION  IN  DAYS 

AND  THE  PERCENT  OF  DEVELOPMENT 

PER  DAY 

DURATION 

PERCENT 

TEMP-F 

EGG 

NYMPHAL  EGG 

NYMPHAL 

55.0 

27.  r. 

321.7 

3.70 

.45 

26. r 

1  7t+,r< 

3.85 

.57 

56.:' 

?^.f 

14'4  .  3 

4.0  0 

.69 

24.  1 

1  2?  ,  9 

4.14 

.81 

57.  ( 

23.3 

107, G 

4.29 

.93 

57.5 

2? .  =. 

94  .  7 

4  .44 

1  .06 

58  .  G 

?1  .^1 

85.  C 

4.58 

1.18 

58  .5 

21.1 

77.0 

4.73 

1  .30 

59. 

2 '1.5 

7^,5 

4.88 

1.4? 

59.5 

19. Q 

6a  .  9 

5.03 

1  .54 

6  0.0 

19.3 

60.2 

5.17 

1  .66 

60.5 

1><.3 

56.  1 

5.32 

1  .78 

6  1  .  ■  j 

15.3 

52.5 

5.47 

1  .90 

61.5 

1  7.P 

49  .  it 

5.61 

2.02 

62.  J 

17. a 

4f- .  ^ 

5.76 

2.14 

62.5 

16,9 

4u  .  1 

5.91 

2.27 

63.0 

4  1.9 

6.05 

2.39 

63.5 

1  1 

39.9 

6.20 

2.51 

^4.L. 

38.0 

6.35 

2.63 

64  .5 

l'^.4 

36." 

6.50 

2.75 

65.0 

1  - .  1 

34 .  h 

6  .  64 

2.87 

65.5 

l4  .  7 

TT,4 

6.79 

2.99 

6  6  . 

14,4 

32,  1 

6.94 

3.11 

66.5 

1'^.  1 

30.- 

7.03 

3.23 

6  7.-1 

1  ?,=5 

29  ,  H 

7.23 

3.35 

67.5 

n,6 

2H,t-- 

7.38 

3.48 

68.0 

13.3 

27.8 

7. -=2 

3.60 

6  «  .'^ 

13..' 

?6,9 

7.^7 

3.72 

69.0 

l?.f 

7.8? 

3.84 

69.5 

1  P. 6 

2^.3 

7.97 

3.96 

70.. 

12.3 

24.5 

8.11 

4.08 

7  0.5 

1  1 

23.. s 

».?6 

4.20 

71.0 

1  1  .o 

23.1 

8.41 

4.32 

71.5 

11.7 

22,5 

8,^5 

4.44 

7  2. '-^ 

11.'^ 

21,9 

8,70 

4.56 

72.5 

11.3 

21.3 

8  ,  85 

4.69 

7  3.0 

U.I 

20.8 

8,99 

4.81 

73.5 

1  ■'.o 

2  0.3 

9.14 

4.93 

74.'-. 

1  "  •  >^ 

19. H 

9.29 

5.05 

74,5 

K 

19.3 

9.44 

5.17 

75.0 

1  •  .4 

1  P  .  o 

9.^H 

5.29 

7=..':> 

10.1 

18.5 

9.73 

5.41 
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TEMP-F 

55.5 
56.0 
56.5 
57.0 
57.5 
5«.0 
5fl.5 


TABLE  3. 

—BLACK  FLEAHOPPER,  SPANAGONICUS  ALBOFASCIATUS  (REUT.) 

—CONTINUED. 

THE  DURATION  IN 

DAYS  AND  THE  PERCENT  OF  DEVELOPMENT  PER  DAY 

DURATION 

PERCENT 

TEMP- 

F 

EGG 

NYMPHAL 

ES6 

NUMPHAL 

7  6.0 

1    •  1 

I  ^ .  1 

9.88 

7A.S 

10,0 

1  7  7 

in  fyy 

o  •  n  J 

77. f 

9  .  c 

1  7  4 

^  i\  17 

T>  •  f  n 

77. 

9.7 

17 

10.32 

c;  art 

78  .  0 

9.6 

1  ^  •  ^ 

1  0  .46 

A  no 
o  •  U  c 

7P 

9  ,  a 

1      •  ^ 

10.^1 

A  1 
O  •  X  *f 

79.0 

9  7 

1  • 

10.7*:) 

A   :>  A 

79. S 

Q  P 

1  7 

10.91 

0  0.0 

.  c 

It- 

11.0^ 

A    C  n 

flO  .s 

M  Q 

1  S  .  1 

1  1  .  ?0 

A  AO 

r<  • 

01  .0 

1  , 

1  1  .  "^5 

(^l  .5 

I  -f  ,  *^ 

1  1  .  '•9 

A      U  A 

0  ?  .  (1 

14.1 

I  1  .  ^^4 

A     Q  Q 

►'P  .'^ 

1  4  ,  1 

11.79 

"7  11 

«3  .  " 

11.93 

7  51 

f  •  CJ 

83.5 

8  7 

1  3  . 

1  ?  .  8 

7  1C 
f  •  .3*3 

84  . 1' 

8  ,  ? 

1  o     O  1 

7    A  7 

84.5 

8  .  1 

13 

IP  1 

7 

85.0 

I  J  •  ' 

1  ?  .  ? 

7    7  1 

85.5 

7.9 

1  O  u 

1  r  •  b 

12.^7 

7  ft*? 

86.0 

7  P 

I  r  . 

12.02 

7  •  9S 

86.'=. 

1  ^  i 

IP  Q 

ft  n7 

87.0 

7  h 

]  ?  ? 

11  11 

n   1 Q 

87.5 

7  ,  q 

11  PA 
1  J  •  2  D 

U      1 0 

n  •  ^r: 

88.1 

7.5 

13.40 

8.4^ 

88.5 

7  4 

11.7 

1  3  .  "^5 

^  .56 

89.0 

7  -1 

11.5 

13.70 

8.68 

ao.s 

7  D 

'  .  r 

1  1  .4 

13.0^ 

fl.80 

90  .  0 

7.1 

1  1 

1  3.Q9 

8  • 

90. S 

7  .  1 

11.1 

14.14 

91.0 

7  .  '^ 

1  .9 

14.29 

9.16 

91 

6.9 

1  0  .  M 

14.43 

9?.G 

1  0 .  e 

14. S8 

9?  .  5 

h  .  8 

1  0 

14.73 

93.0 

6.  7 

1  0.^ 

14.87 

93.5 

^.7 

10.2 

15.0? 

9.77 

94.0 

6.  A 

1 1) .  1 

15.17 

9.89 

94.5 

10.0 

15.3? 

10.01 

95.0 

-^.5 

9.9 

15.46 

10.13 

TABLE  4. 

--BOLLWORM,  HELIOTHIS  ZEA  (BODDIE)  ON  COTTON 

THE 

DURATION  IN  DAYS  AND 

THE  PERCENT  OF  DEVELOPMENT  PER  DAY  OF 

THE  STAGES 

DURATION 

PERCENT 

EGG 

LARVA 

PUPA 

EGG 

LARVA 

17 

.s 

84 

.4 

4?9.2 

5.71 

1.18 

16.0 

8  0 

.  1 

?5rt.  7 

6.25 

1  .25 

14 

.7 

76 

6.79 

1.31 

1  3 

.(^ 

7? 

.  7 

144.? 

7.34 

1  .30 

1? 

.7 

^9 

.5 

118.1 

7.88 

1  .44 

1  1 

.9 

66 

.  6 

1  n  0  .  0 

8.4? 

1.50 

11 

.? 

.9 

86  ,  7 

B.96 

1  .57 

10 

.5 

61 

.4 

76. b 

9.51 

1  .63 

10.0 

.  1 

10.05 

1  .69 

PUPA 

.?3 
.39 
.54 
.69 
.05 
1.00 
1.15 
1.31 
1  .46 
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TABLE  4.— BOLLWORM,  HELIOTHIS  ZEA  (BODDIE)  ON  COTTON—CONTINUED, 


1  nt   UUKA  i  lUri 

Tw  nflvc  Awn  Tur 

rLKLLMl  Ur 

nruri  noMrwT  dtp  riAv 
UtVLLUrntril    rtK  UnT 

Ur    !  nt  0 1  Auto 

nilRiTTnN 

r  CKUCPI 1 

TFMP_F 
I  trlr  ~r 

LOU 

Lrti\Vn 

PUPA 
r  Urn 

1  fiDVfl 
LMKVM 

PilPi 

rUrn 

cq  ,  ^ 

q  ^ 

^-^  . 

61.'-' 

1  0.59 

1  .76 

1.61 

V.C 

'^  '^  .  ^ 

.  '1 

1  l.n 

1  .82 

1  .77 

53.1 

5?.!' 

1  1  .6« 

1  .88 

1  .92 

'l  1 . 

51.4 

4P  .  ^ 

12.22 

1  .95 

2.07 

^\ 

7.S 

ixQ  .7 

^4  .  ^ 

12.76 

2.01 

2.23 

7.5 

4r  «  ? 

42.9 

13.30 

?.07 

2.3P 

.  *^ 

39,4 

1  3 .  «5 

2. 14 

2.54 

4S  .4 

37. 

14.39 

2.20 

2.69 

6.7 

44  ,  ? 

T'S  . 

14.93 

2.26 

2 . 84 

f>.5 

4?  .  G 

3  3.4 

15.47 

2.33 

3.00 

n.? 

41  .  X 

'<1 

16.02 

2.39 

3.15 

4(  .7 

30  .  3 

lb. 56 

2.45 

3.30 

3=;. 7 

17.10 

2.52 

3  .46 

5.7 

3P.7 

?7.  7 

1  7.64 

2.5" 

3.61 

5.5 

37.  a 

?6.B 

IC.  1«3 

2.65 

3.76 

7  .  •  ■ 

5.3 

36. « 

1H.73 

2.71 

3.92 

5.? 

^6  .  1 

<-4  . 

19.27 

2.77 

4.07 

AQ  .  0 

5.;: 

^  "3 

P?  .  7 

19.3] 

2.84 

4.22 

4.Q 

34 . 

'2  .  b 

'0.36 

2.90 

4.38 

^9.0 

4  .  P 

^3  .  7 

?2.  1 

20  .90 

2.96 

4.53 

4.7 

33.0 

?1  .  J 

?1  .44 

3  .03 

4.68 

7  0,;, 

4.5 

3?. 4 

?"  .  7 

21  .9« 

3.09 

4.84 

70  .  5 

^^.4 

31.7 

PQ  .0 

22.53 

3.15 

4.99 

71  ,  ' 

4.3 

?1  . 1 

1  9.4 

23.07 

3.22 

5.14 

71  .S 

4.? 

3f  .5 

1  B  .  9 

23.61 

3.28 

5.30 

7?  , 

4.1 

?>-; ,  9 

16.3 

24.15 

3.34 

5  .45 

7?  ,  5 

4.'> 

?^.3 

17.0 

?4.70 

3.41 

5.61 

73. 

4  , 

pH  ,  H 

17.'* 

25.24 

3.47 

5.76 

73  . 

3.9 

7*H.3 

16.9 

25. 7« 

3.53 

5.91 

74  ,  ' 

3." 

?7.C! 

16.5 

26.32 

3.60 

6.07 

74.5 

3.7 

?7.3 

16,1 

36.87 

3.66 

6.22 

7C  , 

?6.« 

15./ 

27.41 

3.72 

6.37 

7"=  .  5 

?'^.4 

I'^.B 

27.95 

3.79 

6.53 

7*- .  ' 

3.5 

?6  .  J 

1  5. 'J 

2ft  .49 

3.85 

6.68 

7(^.5 

^.4 

?S.5 

14,5 

'9.04 

3.92 

6.83 

77. 0 

'».4 

P'^.  1 

!  ^  .  3 

29. 5H 

3.98 

6.99 

7"^  .  5 

^.3 

?4.7 

14.0 

30.12 

4.04 

7.14 

7P  ,  0 

3.3 

?4.4 

13.7 

30  .66 

4.11 

7.29 

78.5 

3.? 

?4  .  0 

13.^ 

31.21 

4.17 

7.45 

79.0 

3.1 

?3.6 

13.2 

31  .75 

4.23 

7.ec 

79.5 

3.1 

?3.3 

1  ?.9 

32. 2^^ 

4.30 

7.75 

«o . 

3.0 

1 

''2. 84 

4.36 

7.91 

3.0 

?2.6 

12.'' 

33. 3« 

4.42 

8.06 

ct]  .0 

?.9 

??.3 

12.2 

33.<52 

4.49 

8.21 

°1  .5 

?.9 

.  - 

1 1  .  -J 

34.46 

4.55 

8.37 

2.9 

^1  .7 

n  .7 

35.00 

4.61 

8.52 

2.P 

?1  .4 

11.5 

35.55 

4,68 

8.68 

P3  • 

?.« 

?1 . 1 

11.3 

36.09 

4.74 

8.83 

«3.5 

?.7 

?  .fi 

11.1 

36.63 

4.80 

8.98 

^.7 

?  0  .  5 

1  c « 9 

37. 1  7 

4.  87 

9.14 

04.5 

?.7 

20.3 

1  3  .  fJ 

37.7? 

4.93 

9.29 

ns.-) 

?^  .0 

1  ?.  .  6 

38.26 

4.99 

9.44 

a?.  5 

19, « 

10.4 

""ft.ao 

5.06 

9.60 

?.5 

19.? 

10.5 

39.34 

5.12 

9.75 

«f<.5 

?.5 

^.3 

1  G.  1 

39.89 

5.19 

9.90 

87.0 

]9.1 

9.9 

40.43 

5.25 

10.06 

07  .5 

?.4 

16. H 

9.8 

40.97 

5.31 

10.21 

PS  ,  0 

?.4 

1  '^.6 

9.b 

41.51 

5.38 

10.36 

»fl  ,  5 

?.4 

18.4 

9.5 

42.  06 

5.44 

10.52 
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TABLE  4.~B0LLW0RM,  HELIOTHIS  ZEA  (BODDIE)  ON  COnON— CONTINUED , 


THE  DURATION 

IN  DAYS  AND  THE 

PERCENT  OF 

DEVELOPMENT  PER  DAY  OF 

THE  STAGES 

DURATION 

PERCENT 

TEMP-F 

EGG 

LARVA 

PUPA 

EGG 

LARVA 

PUPA 

^.3 

\^ ,? 

9.4 

42.60 

5.50 

10.67 

2.^ 

1  .  r 

9  .  2 

43  .  1 

S  .  57 

10.82 

<50  ,  0 

?.3 

9.1 

4  3    h  W 

5.63 

J  U  .  ^  o 

90.5 

?.3 

)  7. A 

9.0 

44.23 

■^.69 

11.13 

"91.0 

?.? 

17.4 

a .  9 

44.77 

5.76 

11.28 

<51  .5 

?.? 

17.? 

8.7 

45.31 

5.8? 

1  1  .44 

9?.C 

2.? 

17.0 

8  . 

45.85 

.88 

1  1  .59 

9? .  5 

?.? 

l^.n 

8.b 

46.40 

1  1  .75 

93.  0 

?.l 

16.6 

8  .  4 

46.94 

6.01 

1  1  .90 

9  3.5 

2.1 

16,"^ 

8.3 

47.48 

6.07 

12.05 

9A.0 

2.1 

1  ^ .  :■< 

8.2 

48 ,  n? 

6.14 

12.21 

Q  /.  cr 
V**  .  ^ 

2.1 

1    .  1 

8.1 

4H.57 

6.20 

12.36 

95  .  0 

2.C 

8.0 

49.11 

6.26 

12.51 

TABLE  5.— CABBAGE  LOOPER,  TRICHOPLUSIA  NI  (HUBNER) 

THE  DURATION 

IN  DAYS  AND  THE 

PERCENT  OF 

DEVELOPMENT  PER  DAY  OF 

1  ML   o  1  nUL.O 

DURATION 

DCDPCMT 
rtKLtIN  1 

1 tnr-r 

EGG 

LARVA 

PUPA 

EGG 

LAKV  A 

Dl  IDA 

55.0 

1  3 .  C 

1  J   .  -* 

3 1  .6 

7.66 

.91 

.04 

55.5 

12.2 

3     .  3 

H  .  1  9 

1  .05 

.33 

56.0 

1  1  • 

f '  ^  ,  4 

1 12  .  n 

8.7' 

1.18 

,61 

56.5 

lO.t^ 

1  1  >'  .  7 

9  . 

1.3? 

.90 

57,0 

10. P 

8  3  . 

9.78 

1  .46 

1.19 

57.5 

9.  7 

?  .1 

^7.S 

10.3? 

1.60 

1.48 

58.0 

9.? 

^1.1 

56. S 

1  0.8^ 

1.73 

1.77 

50  ,5 

w  .  o 

-^.^ 

^8  .(S 

11.38 

1  .«7 

2.06 

59.  0 

ft  .4 

.  fi 

42.6 

11.91 

2.01 

2.35 

~"  .  J 

8.0 

46  .  6 

38  .  0 

12.44 

p    1  ^ 

^  .  o  O 

7.7 

u  3  .  M 

34.? 

12.97 

'  .  c  ~ 

?  Q? 
c  . 

7./+ 

4  1.'* 

31.1 

13.50 

c  .  r 

6  1 .  n 

7.1 

T^.  1 

^^^^ .  ^ 

14.03 

2.55 

3.50 

61.5 

t^.Q 

37.  1 

2'-.^ 

14.56 

2.69 

3.79 

6?.0 

^ 

24. S 

1  5.09 

2.83 

4.08 

6?. 5 

6  .i* 

3T.7 

?2.-J 

IS.h? 

2.97 

4.37 

'^S .  0 

A  ,  -> 

3?.r 

^1  .5 

l^.li^, 

3.10 

4.65 

6.3  ,5 

6.0 

3'!  .Q 

^O.P 

16.6'* 

3.24 

4.94 

64.(1 

)  9.  1 

17.21 

3.3'' 

5.23 

64.5 

5.6 

p>j  .  c 

1^.1 

17.74 

3. SI 

5.52 

65.0 

5.5 

-?l  .u 

1  7.^' 

18.27 

3.65 

5.81 

65.5 

5.3 

?b  .  4 

18.80 

"* .  79 

6.10 

'6^,0 

5.2 

^'='.^ 

IS. 7 

19.33 

3.9? 

6.38 

66  . 5 

5.0 

1  ^. .  ') 

19.86 

4.06 

6.67 

67.0 

4.9 

2  3." 

1  4  .i< 

?0.39 

4.20 

6.96 

67.5 

u.f* 

r'3.  1 

1  3.n 

20  .91 

4.34 

7  .  ?5 

68.0 

<*.! 

13.3 

?1  .46 

4.47 

7.54 

6fi.5 

^.^ 

?1  .7 

1  P. 8 

?  1  ,<^Q 

4.61 

7.83 

69,0 

;^  1  .  I 

12.3 

32.52 

4.7S 

8.1? 

69.5 

^.3 

11.9 

'3. OS 

.88 

8.40 

70.0 

^.2 

11.5 

'3.5^' 

S.O? 

8.69 

70,5 

^.1 

19.'* 

1  1  .  1 

2A.1  1 

8.16 

8.98 

71.0 

4.1 

IM.M 

I  J.  8 

P6..64 

5.29 

9.27 

71.5 

1  f-''  .  4 

1  o.s 

25.  1  7 

5.43 

9.56 

7?.0 

3.9 

1  f".  .  ■< 

10.2 

2"=;. 70 

S.57 

9.85 

7?. 5 

3.8 

17.^ 

9.9 

?6.23 

5.71 

10.14 
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TABLE  5. --CABBAGE  LOOPER,  TRICHOPLUSIA  NI  (HUBNER)— CONTINUED. 
THE  DURATION  IN  DAYS  AND  THE  PERCENT  OF  DEVELOPMENT  PER  DAY  OF  THE  STAGES 
DURATION  PERCENT 


TEMP-F 

EGG 

LARVA 

PUPA 

EGG 

LARVA 

PUPA 

T^.C 

3.7 

)  7  ,  1 

9.b 

26.76 

5  .84 

1  0  .42 

73. S 

3.7 

1^.7 

9.3 

'7.29 

5.98 

10.71 

74  .  0 

3.6 

Ti.3 

9.1 

27.82 

6.12 

11.00 

74. S 

3.5 

1  ^.  J 

8.9 

28.35 

6.25 

1 1  .29 

75.  f 

3.5 

15. h 

8.6 

28  ,88 

6.3° 

1 1  .58 

75. s 

3.4 

15.3 

8.4 

29.41 

6.53 

1 1  .87 

7«>.' 

3.3 

15.0 

8.2 

'9.94 

6.66 

12.15 

76.5 

3.3 

8.0 

■'0.47 

6.80 

12.44 

77.  r- 

3.? 

1  4  ,  i« 

7.9 

3l.no 

6.94 

12.73 

77,5 

3.? 

1  4  .  1 

7  .  7 

31  .54 

7.08 

13.02 

78. 

3.1 

n.^ 

7.5 

32.  07 

7.21 

13.31 

78.5 

3.1 

13.6 

7.4 

32.60 

7.35 

13.60 

79.0 

3.0 

13.4 

7.2 

33.  13 

7.49 

13.89 

7Q.5 

3.0 

n.  1 

7.1 

33.66 

7.62 

14.17 

Rn .  fl 

1^.9 

6  .  V 

34.  19 

7.76 

14.46 

°0  .5 

2.9 

12.V 

6  .  ^ 

34.72 

7.90 

14.75 

«1 .0 

2.H 

i:'.4 

.  6 

35.25 

8.03 

15.04 

°1 

?.8 

1?.? 

6.b 

35.78 

8.17 

15.33 

p?  ,  n 

?.« 

1  2.'■• 

0.4 

36.31 

8.31 

15.62 

9? .  S 

?'.7 

l  !  .f- 

6.3 

''6.  84 

8  .45 

15.91 

°? .  ■ 

?.7 

n  ."^ 

6.2 

37.37 

8.58 

16.19 

.'^ 

2.6 

11.=^ 

6.  1 

37.90 

8.72 

16.48 

34  .  - 

11.3 

6.0 

38.43 

8.86 

16.77 

84  .5 

2.6 

11.1 

5.9 

3t?.96 

8.99 

17.06 

85  .  0 

2.5 

1  1  . 

b.b 

39.49 

9.13 

17.35 

«5.S 

2.5 

1  '•  .  8 

5.7 

40.02 

9.27 

17.64 

86.  .-, 

2.'^ 

1  :'.6 

=^.6 

40.55 

9.40 

17.92 

86.5 

2.4 

1  . 

5.5 

41. C8 

9.54 

18.21 

87, C 

2.4 

1  •'  .  3 

5.4 

41.61 

9 . 68 

18.50 

87.5 

2.4 

1  ;"i .  2 

5.3 

42.  15 

9.82 

18.79 

88.  C 

2.3 

10.  ft 

■^.2 

42 . 68 

9.95 

19.08 

88.5 

2.3 

9.y 

5.2 

43.21 

10.09 

19.37 

2.3 

5.1 

43.74 

10.23 

19.66 

8q.5 

2.3 

5.0 

44.27 

10.36 

19.94 

90  •  : 

2  .  ' 

4.9 

44  .80 

10.50 

20  .23 

90.5 

2.2 

4  .  9 

45.33 

10.64 

20.52 

91  . 

?  •  ^ 

^  • 

45.86 

10.77 

20.81 

91.5 

2.2 

4.  7 

46.39 

10.91 

21.10 

9  ? .  •; ; 

c  .  ! 

-i.  1 

4.7 

46  .  9  P 

1  1  . 

O  1  1Q 
C  1  .  J9 

?.  1 

^ .  'J 

4.6 

47.45 

11.19 

21  .68 

93.'' 

2.1 

"  .  f 

4.6 

47.98 

11  .32 

21  .96 

93.5 

^.1 

»^.7 

4.5 

48.51 

1 1  .46 

22.25 

94.0 

?  . :": 

S  .  h 

4 

49.04 

11.60 

22.54 

94  .  5 

2.  ^ 

^.'^ 

49,57 

11.73 

22.83 

95 . 

2  . 

8.4 

3 

50.10 

11.87 

23.12 

TABLE  6.- 

-COTTUN 

LEAFPERFORATOR, 

BUCCULATRIX  THURBtKIELLA 

BUSC\. 

THE  DURATION 

IN  DAYS 

AND  THE  PERCENT 

OF  DEVELOPMENT  PER  DAY  OF 

THE  STAGES 

DURATION 

PERCENT 

TEMP-F 

EGG 

LARVA 

PUPA 

EGG 

LARVA 

PUPA 

55  •  ' 

.  5 

-74  ,H 

3.51 

1  .04 

-1.34 

P^, .  ■» 

77.? 

-  1  M  .  3 

3.80 

1.30 

-.99 

2''.^ 

iS^.4 

-1  =  <^..7 

4.09 

1  .55 

-.63 

.  ^ 

5'^.2 

-3Mr>  .3 

4.38 

1  .81 

-.27 

"7  .  - 

'1  .4 

1 1  r .  t. 

4.66 

2.07 

.08 
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TABLE  6.— COTTON  LEAFPERFORATOR,  BUCCULATRIX  THURBERIELLA  BUSCK.  — CONTINUED. 


1  nL  UUi\n  1  lull 

TN  nAY'^  AND  THF 

UUKM  I  lUlN 

TEMr-r 

LAKVA 

Dl  IDA 

rUr  A 

S7.S 

.  ? 

^  '  .  ' 

19.1 

.  7 

1  3 

18.1 

(^■6.6 

17.? 

T?  .  ? 

16.4 

3  ,  '> 

^0  .  0 

15. 

? 

44  . 

f-O.-y 

1  .  c 

.8 

3f<,  f 

61  .C 

14.3 

?4  .  ? 

34  .  0 

61  ."^ 

13.^ 

3  0,3 

6?.i' 

13.? 

'1.5 

r-7,4 

6?. 5 

1  ?.H 

.4 

63.0 

1 

1  =5  .4 

63.^ 

1 1 

1  H  .  a 

?1  .? 

64.0 

11.'^ 

1  7.^. 

1^.7 

64  ,  s 

11.1 

If-.- 

1    .  H 

6=^  .  0 

10.'* 

16.1 

17.3 

6S.S 

1  ^ 

1  . 

16.3 

66  . 

1  r  .  1 

1  4  .  U 

15.4 

66.'=- 

Q.9 

1^  .  ^ 

14.6 

67.1 

Q  . 

13.^ 

13.8 

67. S 

Q  ,  7 

1  ''.4 

1  3.^ 

6R  .  C 

=».  1 

1  2.r^ 

6fl.S 

8  .  « 

1 

12,1 

69  .  0 

8  .  6 

1  1 

1  i  .o 

69. S 

8.4 

11.7 

11.1 

7n  .  0 

8.? 

11.4 

1^.7 

70 

P.  .  '] 

11.1 

1 .) .  J 

7]  .0 

7.8 

1  ''.H 

'J  .  -i 

71  .S 

7  .  7 

1  '  .  5 

4  .  n 

7?.'~ 

7 

1  . 

C.  J 

7?.S 

7  .  3 

9.1^ 

73.0 

7.  ? 

^  .  7 

8.7 

73.5 

7.  " 

^  .  4 

M.4 

74  .r 

6  .  9 

■>.? 

8.2 

74.5 

6  .  8 

O  .  1 

7.9 

7"=^  ,  P 

6  .  6 

8  .  >* 

7.7 

7"=.. 5 

-1.6 

7.5 

76.0 

6  .  4 

8.4 

7.3 

7'^.5 

6.  i 

>^.^ 

7.1 

77.0 

6  .  ? 

".1 

7.0 

77. S 

6.  1 

7  .  Q 

7R.0 

.  i"> 

7  .  7 

6.6 

7P  .5 

5 .  q 

7.^. 

6  .  5 

79.0 

5.8 

7  .c 

6  .  3 

79.5 

5  .  7 

7.3 

6  .  ? 

RO.U 

5.^^ 

7.? 

6  .  1 

flO.':' 

5.5 

7  . 

5.--I 

fll  .0 

5.4 

6  .  w 

5.f- 

81.5 

5.3 

6.^^ 

5.7 

0? ,  n 

5.2 

.7 

5  , 

n?.5 

5  .  ? 

6.6 

5.5 

83. '> 

5.1 

'^.5 

5.4 

83.5 

^ .  " 

6.4 

5,3 

84,0 

4  .  9 

6  .  ? 

5.2 

84.5 

4  .  9 

6.? 

5.1 

85,0 

4  .  -1 

^.  I 

5.0 

85,5 

4  .  7 

6  .  0 

4  . 

8  6,0 

4  .  7 

5  .q 

4  .  ^ 

86,5 

4  . 

•■S  ,  u 

4  .  7 

DEVELOPMENT  PER  DAY  OF  THE  STAGES 


PERCENT 


FCC 

1  ADUfl 

PI  IPA 

4.95 

2.33 

5.?4 

?.59 

•  SO 

5.53 

2.84 

1.15 

3.10 

1  .51 

h.  U 

3.36 

1  .87 

6  .i+0 

3.62 

2.23 

6,68 

T.88 

2. 58 

6,97 

4.13 

2.''4 

7.26 

4.39 

3.30 

7.55 

4.65 

3.65 

7.84 

4.91 

4.01 

8.13 

5.17 

4.37 

8.i*l 

■=^.42 

4.72 

8.70 

5,68 

5.08 

8,Q9 

5,94 

5.44 

9.28 

6,20 

5.80 

9. '^7 

6,45 

6.15 

Q  .  86 

6.71 

6.51 

10.15 

6,97 

6.87 

10.43 

7,23 

7.22 

10.72 

7,49 

7.58 

11.01 

7,74 

7.94 

11.30 

8,0  0 

8.29 

1  1  .5Q 

8.26 

B.65 

1  1  .88 

8.52 

'^.01 

12.16 

8.78 

9.37 

12.45 

9.03 

9.72 

12.74 

Q.29 

10.08 

13.03 

'?.55 

1  0  .44 

13.32 

9.81 

10.79 

13.61 

10.07 

11.15 

13. 

K.32 

1  1  .51 

14.18 

in. 58 

1  1  .86 

14.47 

1  0,84 

12.2? 

14.7*^ 

11,10 

12.58 

15.05 

11,3^ 

12.94 

15.34 

11,61 

13.29 

15.63 

11,87 

13.65 

15.92 

12.13 

14.01 

16. ?0 

12. 3Q 

14.36 

1  6.49 

12.65 

14.72 

16.78 

1  ?.90 

15.08 

17.07 

13.16 

15.43 

1  7. 

1  3.42 

15.79 

17.65 

1  3.6P 

16.15 

17.^3 

1  3.44 

16.51 

1  8.22 

14.  IQ 

16.86 

18.51 

14.45 

17.22 

1  8.>^0 

14.71 

17.58 

19.09 

14. Q7 

1  7.93 

19.38 

15.23 

18.29 

1  9.67 

15.48 

1  8.65 

1  «.95 

15.74 

19.00 

?0.24 

16.00 

19.36 

20.53 

16.26 

19.72 

20  .82 

16.52 

20.08 

21.11 

16.77 

20.43 

21.40 

17.03 

20.79 

?\  .hO 

1  7.2Q 

21.15 
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TABLE  5.— COnON  LEAFPERFORATOR,  BUCCULATRIX  THURBERIELLA  BUSCK.— CONTINUED. 


THE  DURATION 

IN  DAYS  AND  THE 

PERCENT  OF 

DEVELOPMENT  PER  DAY 

OF  THE  STAGES 

DURATION 

PERCENT 

TEMP-F 

EGG 

LARVA 

PUPA 

EGG 

LARVA 

^.  7 

?1  .97 

17. SS 

^ . 

■^^ .  6 

??.26 

17.81 

i.  ,  u 

^.'=. 

18.06 

u  .u 

^.^ 

??.84 

18.32 

P9.'.; 

4 . 

T  .  ^ 

?3.  13 

18.58 

pq.s 

'*  .  3 

.  3 

'4.3 

?3.4? 

18.84 

90. '■ 

■^.^ 

?3.  70 

19.10 

S.? 

4.? 

?3.99 

19.35 

Ql  .0 

1 

4.  1 

19.61 

91  .5 

^.1 

?it.S7 

19.87 

?0.13 

9?.S 

.0 

3.  V 

?5.1S 

20.39 

93. i> 

3.<5 

^  . 

3.  SI 

?0.64 

93.5 

3.'^ 

it  .  ri 

3.8 

?S.72 

20.90 

9i.  .  '. 

3 .  ^ 

"  .  7 

3.h 

?6.ni 

21.16 

9-^ 

7  .  H 

^  .  7 

3.7 

?6.30 

21  .42 

9S.  0 

3.« 

^  .6 

3.7 

?1  .68 

PUPA 

21  .50 
21 .86 
22.22 
22.57 
22.93 
23.29 
23.65 
24.00 
24.36 
24.72 
25.07 
25.43 
25.79 
26.14 
26.50 
26.86 
27.22 


TABLE  7.— LYGUS  DESERTUS  KNIGHT 


THE  DURATION 

IN  DAYS  AND  THE  PERCENT  OF 

DEVELOPMENT  PER  DAY 

DURATION 

PERCENT 

TEMP-F 

EGG 

NYMPHAL 

EGG 

NYMPHAL 

'■' 

8"=.  3 

147.5 

1.17 

.68 

71.1 

12.?.? 

1  .41 

.82 

S6.0 

6 1  .  ■  ■ 

1  0^.3 

1  .64 

.96 

S'>.4 

■31  .u 

1.87 

1.10 

57.0 

u7  ,u 

P  0  .  6 

2.11 

1  .24 

57.5 

uv.  7 

72.4 

2.34 

1  .38 

58.;-) 

3fl.^. 

65.7 

2.58 

1  .52 

58. 

3-^.6 

60.2 

2.81 

1  .66 

59.  •: 

^5.5 

3.04 

1  .80 

59.5 

30  . - 

■=^1 

3.28 

1  .94 

60.  C 

?u  ,  c 

48.0 

3.51 

2.08 

60.5 

P-^.  7 

45.0 

3.75 

2.22 

6)  .f> 

'5.1 

42.3 

3.98 

2.36 

61.5 

?3.7 

39.9 

4.21 

2.50 

6?.;.i 

?P.- 

''7.h 

4.45 

2.64 

62.  R 

?1  .4 

35.9 

4.68 

2.79 

63.  !• 

.  T 

34.? 

4.92 

2.93 

63.5 

\h  .'^ 

32.6 

5.15 

3.07 

64 .  i; 

l-l.^ 

31  .2 

5.38 

3.21 

"^4,5 

1  '.P 

29.-^ 

5.62 

3.35 

17.1 

23.7 

5.85 

3.49 

65.5 

1^.4 

?7  .6 

6.09 

3.63 

66.  r. 

15.? 

26.5 

6.32 

3.77 

66.5 

1=^.3 

25.6 

6.55 

3.91 

67.  r. 

14.7 

24.7 

6.79 

4.05 

67.5 

14.? 

?3.9 

7.02 

4.19 

68.0 

13.". 

23.1 

7.?6 

4.33 

60.5 

1  3.4 

??.4 

7.49 

4.47 

69.  (, 

1  ?.Q 

21.7 

7.72 

4.61 

6°. 5 

1  ^.^ 

?1  .C 

7.96 

4.75 

70.  r 

1 

?ii  .4 

8.19 

4.89 
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TABLE  7.-LYGUS  DESERTUS  KNIGHT— CONTINUED. 


THF  niiRflTinw 

TM  nflv<;  flwn  thf  PForPNT  nr 

1  IN   Unio  nnU    i  nL   rLKL*Lli  1  Ur 

ULVtLUrntlNI    rtK  DAY 

nilRflTTflN 
UUrxn  1  XUIH 

TFMP-F 

[luu 

NVMPMAI 
M  T  rlr  nnL 

tub 

M VMDU  A  1 

NinKHAL 

70. s 

11.9 

19.'- 

8.4J 

'S.OB 

71  .■■^ 

1  1  ."^ 

19.3 

P.fS6 

5.17 

71  .s 

n  .  ? 

1  'i  . 

ft.P9 

5.31 

7?  .  1 

11.- 

1  ft  .  3 

9.13 

^.4S 

7?.= 

1  ^  .  7 

17.9 

9.36 

5.60 

7  3.'' 

1     .  i. 

17.4 

9.>^C) 

5.74 

73. S 

1  . 

1  7  .  C 

9.P3 

5.8P 

74  .  0 

9.9 

1  8  . 

1  n.n6 

6.0? 

74  .S 

9.  7 

1*1. f 

10.30 

6.16 

7"^.!) 

9  .  ^ 

1    .  9 

1  1.=^3 

6.30 

7S  .S 

9  .  T 

1  ^  c 

1    .  77 

h.44 

7fS.(! 

9.  1 

1  . 

11.00 

6.58 

7(S  .S 

H  .  Q 

14.9 

1  1  .?3 

6.7? 

77. r 

R  .  7 

1  u  . 

1  1  .47 

6.86 

77."^ 

R  .  ^ 

1  4  .  J 

11.70 

7.00 

7ft .  n 

ft  ,  A 

1  . 

1  1  .04 

7.14 

7P 

P  .  ? 

1     .  7 

1  ?  .  1  7 

7.?P 

7'3.0 

"  .  1 

13.- 

1  ?.40 

7.4? 

79.  S 

7  .  ^ 

13.? 

7.56 

AO  .  (. 

7  . 

1  3 .  l> 

I?.ft7 

7.70 

«o ,  s 

7  . 

1  ?  .7 

13.11 

7. 84 

s  1  .  .■■ 

7  . 

1  . 

1  3.  34 

7. 98 

«1  .s 

7,4 

1    .  3 

1  3.S7 

8.1? 

H?  .  f 

7  ,  ; 

1?.  1 

13. PI 

8.26 

7  ,  1 

1  1  .'^ 

14.04 

8.41 

7  .  - 

11.7 

14. ?« 

P. 55 

,  Q 

11.^ 

14. SI 

8.69 

«4 .  r 

h  .  ft 

11.' 

14.7ij 

8.83 

R4  .  s 

.  7 

1  1  .r! 

14. 9P 

8.97 

. 

ii  ,  >- 

1  1  .  ■,) 

15.^1 

9.11 

f-' .  ^ 

1  0 

15. 4S 

9.?5 

«^ .  - 

>^  .  4 

10.7 

1    .  '^P 

9.39 

ftf^ .  S 

.  ^ 

1  0  .  b 

1'=.91 

9.53 

H7  .  ' 

10.3 

16. IS 

9.67 

R7.'^ 

1 

1  0  . 

16. 3P 

9.81 

PS  .  (i 

. 

1  C  .  I) 

l'^.6? 

9.95 

Ro  .  s 

K  ^  c 

i-i  ,  9 

16. PS 

10.09 

«9.'' 

- . 

1  7. OP 

1  0.23 

>^9.S 

^  .  " 

■? .  " 

17.3? 

10.37 

9  0. 

.  7 

9.S 

1  7.S'= 

10.51 

90."=^ 

.  <^ 

'■'.'+ 

1  7.79 

1  0  .6S 

91  .  / 

c  c: 

9.3 

1  ft  .  n  ? 

1 0 .79 

91  .S 

9.1 

Ift.'S 

10.93 

9?.  1 

t  . 

9  .  n 

1  M  .u9 

11.07 

C  ,  T 

"  .9 

IP. 7? 

11.2? 

93  . 

".P 

1  P. 96 

11.3*^ 

93. S 

'-^ .  ? 

P  .7 

1«.  1  9 

11.50 

94.-. 

^ .  1 

P  . 

19.4? 

1  1  .64 

9A.T 

.  1 

M  .  ^ 

1  '^.6f> 

11.78 

9"^. 

^ .  ij 

*^  .  ^ 

1  ^  .  ft9 

11.9? 
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TABLE  8.— LYGIJS  HESPERUS  KNIGHT 


THE 

DURATION  IN  DAYS 

AND  THE  PERCENT  OF 

DEVELOPMENT  PER  DAY 

DURATION 

PERCENT 

TEMP-F 

EGG 

NYMPHAL 

EGG 

NYMPHAL 

Cc;  ^  ., 

SI..; 

3.^0 

1  .  9ft 

S'^ .  s 

3  .  7H 

2.06 

.  ■ 

pc  ^  ^ 

i*f, ,  5 

T  ,  07 

2.  1^ 

.  s 

'4  .  1 

4.15 

2  .  2S 

"^7 

4.34 

2.34 

T  f  •  ^> 

.  1 

4  1  w 

2  44 

^  ^< 

PI 

4    7  1 

2  «  53 

15  p  ^  c; 

•  4 

,  il 

4  ,  Q  0 

2.63 

q  Q 

1  0  7 

1*-.  7 

?  7? 

t'^  • 

1  • 

i  •  S 

S  •  ?  7 

2  •  ft  2 

0  »  ' ' 

I  ^  •  ^ 

-.14  %  S 

J « 4  0 

P    Q  P 

^  0  »  ^ 

7  ..^  •  C 

T  »  n4 

T     A  1 

^1 

1  7  .  P 

3?  •  £■ 

5  .  S  3 

3.11 

1  S 

1  f  , 

31.2 

ft  ,  0  ] 

3.20 

^? 

^  S  .  1 

30.3 

"S  ,  ?0 

3.30 

A,?  ,  5 

1  C  ,  7 

'S .  39 

3.39 

^3 ,  ' 

1      •  ' 

?M,7 

h  .  S7 

3.49 

^  "?  , 

1  a  .  ►J 

?  7  .  9 

A  ,  "'ft 

3  ,  5R 

.  ' 

1  ^  •  ^ 

P7  ,  p 

6  ,  Q4 

3 .  6R 

1 ,  r. 

Pf-,  ,  s  . 

7,13 

3.7ft 

• 

1  ?  .  7 

'^r-  •  *^ 

7  .  32 

3.87 

^  ^  -J 

1     .  ■*•» 

?b  ? 

7  •  S  0 

3.97 

1  • 

<i*  ,  *^ 

7  .  ftQ 

4.0ft 

13,7 

?^ ,  1 

7  ,  p  7 

4.16 

A  7  :- 

1  ^ .  4 

? ,  s 

«  0  6 

4  ,  25 

67  ,  ~ 

?  3 .  C 

P  ,  5S 

4.35 

,  1  ■ 

1  1  .  Q 

'(^  .  "d 

R  ,  43 

4  »44 

, 

11.^ 

.  '■ 

p  ,  ft2 

4  .  54 

11.^ 

'  1  .  fc 

4.63 

f^9  , 

11,1 

?  1  ,  1 

,  9  V 

4.73 

70  .  ( 

1     .  " 

>!1  ,  ^ 

9  ,  1  H 

4,83 

70  .  1^ 

1'  .  7 

P  .  J  ,  ^ 

9.36 

4 . 92 

71.'" 

1  '  ,  1- 

q  .  c;s 

5.02 

71  ,s 

1  '  .  ^ 

1  ^ 

9.73 

5.11 

7  ? .  ■' 

1  .-  ,  1 

1  ^  , 

9  .  °? 

5.21 

7?  . 

1  H  U 

10,11 

c, ,  30 

7T  -. 

w  ,  7 

1  ^  '-■ 

1  r. ,  P  9 

c; ,  4  0 

73 .  s 

r 

1  0  .  4  'I 

5.49 

7i4  _  - 

\   1  ,U 

1  0  ,  ft  ft 

5.59 

7^.  _  q 

)  7 

1 '  1 «  "  s 

5.69 

7c  _ 

Q  ,  1 

1  '  .  3 

1  1  ,  f  4 

5  ,  7P 

7  c;,'"'; 

^  ,  Q 

17." 

1  1  .  '2 

7f^  ~ 

1  •-  7 

11.41 

5.97 

7*^  ,  S 

1  1  .  S9 

6.07 

77  .  ' 

1  r  *  ' 

1  1  .  7H 

6.16 

77  *- 

11    Q  7 

ft  Pft 

7i^ 

1  c ,  7 

IP    1  ^ 

6.35 

7°  .  ^ 

>;  ,  1 

1  ?  .  14 

6.45 

7^  . 

1  ?  •  S  ? 

6.54 

79  ,  ^ 

7  ,  c 

1     ,  j 

12.71 

ft  .  64 

"O  .  / 

7. 

12.90 

ft. 74 

P  0  .  - 

7.'- 

!  <»  ,  r. 

13.08 

ft. 83 

"1.0 

7.=i 

1  3.?7 

ft. 93 

7  .  'I 

n.45 

7.02 

p?, '. 

7-  1 

1  4  ,  ■ 

1  T.ft4 

7.12 

7  .  ? 

1  3.V 

1  3.fl3 

7.21 

7.  1 

13.7 

14.-1 

7.31 

7. 

l^.'C 

7.40 

?.  • 

1  4  .  3  M 

7.50 
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TABLE 

8.— LYGUS  HESPERUS  KNIGHT- 

•CONTINUED. 

THE  DURATION 

IN  DAYS  AND  THE  PERCENT  OF 

DEVELOPMENT  PER  DAY 

DURATION 

PERCENT 

TEMP-F 

EGG 

NYMPHAL 

EGG 

NYMPHAL 

S4  .S 

^  .  9 

!    <  .  r- 

\ 7 

7  ,  ft  1 

.'^ 

IT, 

7  ftQ 
'  .  ft  ^ 

P'^ . 

1  4  •  9 1+ 

7.79 

fl6 , 1" 

15.13 

7 .  P  P 

S6  . 

1  '  . 

1  ~  ,  T  ) 

7  .  9P 

P  7  .  C 

1     .  ^ 

1  5  . n 

P  .  0  7 

37  .  S 

1  ?  .  r 

1  5  .  f'l  9 

P    1  7 

S    ,  C' 

1  ?  •  1 

1  5  •  P  7 

P  .  ?6 

P  P  ,  S 

.? 

\  P  ,  1 

1  6      M  ft 

P  •  36 

P9  .  C 

6  .  ' 

\  \  .t 

J  ft  , 

8  .45 

pq  ,  S 

ft  ,  1 

11.7 

1  ft  .  3 

R  .  55 

90  .  ^ 

ft  ,  " 

1  1  .  ft 

1  ft  ,  ft^ 

P  .  65 

q  0  ^  c 

ft  .  i") 

1  1  ^ 

1  ft   p  n 

ft  7Zi 

1  1  .  ^ 

1  n  99 

ft  PA 

9  1  .  S 

^  .  " 

11.-^ 

17.17 

P  .  9  3 

Q?.  0 

^  ,  ft 

11.) 

1  7  .  T  ft 

Q.03 

9?.S 

!  1  . 

1  7.55 

9.1? 

91.0 

1  J .  - 

17.73 

9.?? 

Q3.^ 

n.7 

17.0? 

9.31 

9^,0 

1 

1  H  .  1  0 

9.4] 

9iV.S 

1 ;  .  e 

1  P. '9 

9.51 

9S  . 

1 1'  .'t 

\^  .UH 

9.60 

TABLE  9. --PINK  BOLLWORM,  PECTINOPHORA  GOSSYPIELLA  (SAUND) 
THE  DURATION  IN  DAYS  AND  THE  PERCENT  OF  DEVELOPMENT  PER  DAY  OF  THE  STAGES 


DURATION  PERCENT 


TEMP-F 

EGG 

LARVA 

PUPA 

EGG 

LARVA 

PUPA 

55.0 

4  1  .  '■j 

-9  1 7. u 

1  3"-!  c'* 

-.11 

.07 

S5.5 

'<ft  .  a 

4  '1  j  C. ;  . 

359 .  1 

?.  7=5 

.00 

.?8 

56.  r. 

3?. 5 

P77  .  ? 

?07.0 

3  .  1 P 

.  1 1 

56.5 

?9  .  4 

4ii  ?  .  5 

145.5 

3.tl 

.?3 

.69 

57.0 

?6  .  » 

?Q'^.7 

1  1  ?.  1 

J. 73 

.34 

.89 

57.5 

?4.ft 

?  ?  3  .  n 

-1  .? 

4.06 

.45 

1.10 

58.  0 

??.P 

1  7P.f. 

7ft. 9 

39 

.56 

1  .30 

58.5 

?1  .? 

T  a  ft  .  9 

6^. a 

4.7? 

.67 

1  .51 

59. u 

1  9  .  ft 

1  ?7.7 

5H  .  5 

5.r  5 

.  7P 

1.71 

59.5 

]S.h 

1  1  1  .P 

5?.? 

5.  3P 

.89 

1.9) 

60.0 

17.5 

99  ,i4 

^7.? 

5.71 

1.01 

?.  12 

60.5 

16.6 

-^9  .  5 

a  3.,) 

6.04 

1.1? 

2.3? 

61  .U 

15.7 

PI  .4 

.  6 

ft.  17 

1  .?3 

2.53 

61.5 

14,4 

7'-.  .  ft 

.  ft 

ft.  7  0 

1  .34 

2.73 

6?.i. 

14.? 

ftp  ,  Q 

34  .  0 

7.0? 

1  .45 

2.94 

6?.S 

13.^ 

^^4  .  !J 

31.6 

7.35 

1  .56 

3.14 

63.0 

13.0 

=  9.7 

?9  .  V 

7  .6P 

1.67 

3.35 

63.5 

1  ?.'^ 

■^ft .  0 

??<.? 

8.01 

1  .79 

3.55 

64.0 

1?.0 

5?. 7 

?6.6 

H  ,  34 

1  .90 

3.75 

64.5 

11.^ 

49  .  M 

?5.3 

P. 67 

?.01 

3.96 

65.  C. 

11.1 

47.  1 

?4.0 

9.00 

?.l? 

4.16 

65.5 

10.7 

44  ,  M 

^?.9 

9.33 

?.?3 

4.37 

66.0 

10.4 

4?. 7 

?1  .9 

9  .  ft^ 

?.34 

4.57 

6*^  .5 

1  0  .  0 

4  j  .  7 

?  0  .■  9 

9 ,  gp 

?.46 

4.78 

67  .  0 

9.7 

?0  .  1 

10.31 

?.57 

4.98 

67.5 

9.4 

'7.3 

19.3 

10.6'' 

?.6P 

5.19 

6P.0 

9.1 

35  .ft 

1H.5 

10.97 

?.79 

5.39 
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TABLE  9. —PINK  BOLLWORM.  PECTINOPHORA  GOSSYPIELLA  (SAUND)— CONTINUED. 


THF  nilRATTON 
1  riL  uui\n  1  lull 

IN  DAY*;  AND  THE 

PERCENT 

nilRATTHN 

TEMP-F 

EGG 

LARVA 

PUPA 

.'^ 

.  5 

17.^ 

AQ .  r 

33.2 

1  7  .  ^ 

^  .  ^ 

3? . 

1     .  7 

70  .  ' 

3 '  .  ^ 

16.1 

7  .  -i 

P9  ,  Q 

15. t 

71  . 

7.7 

15.1 

71 

7  ,  K 

•', 

1  4  .  7 

.  ' 

7  .  i» 

^7 .  ? 

14  .? 

7^.5 

7  .  ? 

P'-  .  4 

13.? 

73.'"^ 

7  . 

.  ^ 

13.4 

73.5 

?t. ,  ^ 

13.1 

74  . 

1^.  7 

?4  .  ^ 

1  '.7 

74  ,S 

<^  ,  A 

?3.'^ 

1  ?.4 

7S.:- 

(^.4 

?3.r 

12.1 

7"?  .5 

T 

??.4 

1  1  .h 

7f..:; 

?1  .9 

11.5 

7*1.5 

'-'  .'^ 

?1  .3 

11.3 

77. C 

5  .  G 

?  -J  .  8 

1  1  . 

77.'^ 

^  . 

.4 

10  .  r 

7°  ,  C 

5.7 

I'^.'v 

10.-5 

7a .  =; 

•  ^ 

19.5 

1  0  .J 

79. 

5.5 

1   .  1 

10.1 

79.5 

.  4 

1  -  .7 

Q.9 

oc.o 

I''.  3 

^,  7 

"0.5 

1  7.Ci 

9.5 

"1 .: 

5.1 

17.- 

«.  3 

=»l  .5 

17.? 

9.2 

"? .  ^ 

5  .  I 

1  ^  .  J 

9.!: 

A?  .  5 

4  .  Q 

16.6 

8.8 

0  T  .  ^ 

4  .  " 

1  *^.3 

8  .  7 

"3*5 

4.7 

Ifr.O 

8.5 

04  ,  ',. 

.4.  7 

1'=.7 

8.4 

04  ,  5 

4,6 

15.5 

8.^ 

05  .  ;. 

4  .  5 

15.? 

ft.  1 

OS  .  5 

4.4 

14.9 

8  .  C. 

06.'" 

^  •  4 

1^.7 

7.8 

0*^ .  5 

4.3 

14.5 

1.1 

07.  v 

4.3 

14.? 

7.6 

07.5 

4.? 

1  4  .  C 

7,5 

00^  '} 

^.1 

1  3.P 

7  .  4 

OR  .  5 

4,1 

13.6 

7.3 

09,1 

4.n 

13.4 

7.2 

09.5 

4.(' 

13.? 

7.0 

90. C 

3.9 

13. T 

6.9 

3.^ 

1 

6.9 

3.P 

6.B 

.5 

3.8 

6.7 

3  ,  7 

1^.3 

6.6 

"5?  .  ^ 

3.7 

1  1 

6.5 

93. -J 

3.') 

1?.? 

6.4 

93.5 

3.6 

1  '  .« 

6.3 

94.  C 

3.*^ 

1  1 

6.2 

94. S 

3.^ 

11.5 

6.2 

95.0 

3.5 

11.3 

6.1 

DEVELOPMENT  PER  DAY  OF  THE  STAGES 


PERCENT 


ERG 

LARVA 

PUPA 

11.30 

2.90 

5  .60 

11.63 

3.01 

5.80 

11.96 

3.12 

6.00 

1  2.2^5 

3 . 24 

6.21 

12.62 

3.35 

6.41 

12.95 

3.46 

6.62 

13.27 

3.57 

6,82 

13.60 

3.68 

7,03 

13.93 

3.79 

7,23 

14.26 

3.90 

7  ,44 

14.59 

4.02 

7  ,  64 

14.9? 

4.13 

7,84 

15.25 

4 . 24 

8,05 

15.58 

4.35 

8,25 

15.91 

4.46 

0  ,  46 

16.24 

4.57 

8 , 66 

16.56 

4,69 

8,87 

1  6 .  8^ 

4.80 

17.22 

4.91 

9,28 

17.55 

5.02 

9  ,48 

17.88 

5.13 

9.69 

18.21 

5,24 

9,89 

1  8 . 54 

5.35 

10,09 

1  8  ,  >j7 

5.47 

10,30 

19.20 

5  . 58 

10  ,50 

19.53 

5.69 

10,71 

19.85 

5.80 

10.91 

20.18 

5.91 

11.12 

?  0  .  5 1 

6.02 

1 1 ,32 

2  0.84 

6.13 

11.53 

21.17 

6.25 

11.73 

21.50 

6 . 36 

11.93 

21.83 

6  .47 

12.14 

22.16 

6.58 

12.34 

?2  ,49 

6,69 

12.55 

22.82 

6.80 

12. 75 

23.14 

6  .92 

12. 96 

23.47 

7,03 

13.16 

23.80 

7,14 

13.37 

24.  1  3 

7,25 

13.57 

?4  .  46 

7 . 36 

13.78 

24.  79 

7,47 

13.98 

25.12 

7.58 

14.18 

25.45 

7.70 

14.39 

25.78 

7.81 

14.59 

26. 1 1 

7.92 

14.80 

26.43 

8.03 

15,00 

26.76 

8.14 

15,21 

27.09 

8.25 

15,41 

27.4? 

8.36 

15.62 

27.75 

8.48 

15.82 

28.08 

8.59 

16.02 

28.41 

8.70 

16.23 

28.74 

8.81 

16.43 
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TABLE  10.— TOBACCO  BUDWORM,  HELIOTHIS  VIRESCENS  (F.) 


THE  DURATION  IN  DAYS 

AND  THE  PERCENT  OF 

DEVELOPMENT  PER 

DAY  OF  THE  STAGES 

DURATION 

PERCENT 

TEMP-F 

EGG 

LARVA 

PUPA 

EGG 

LARVA 

PUPA 

q  C  'i 

1  7.Q 

]  p  u  .  m 

p  o  1  ,  9 

• 

• 

1^.4 

Of  ,  7 

^  r,  3 

1  1 

^  m  I  I 

1.03 

A  q 

C  f,  ^  ,1 

1=^.  1 

H  7  .  'i 

J  c^H  .  3 

h  ^ 

1  .  1 

•  63 

O  •  - 

14.0 

"'Q  .  0 

1  :^  ^  "L 
J    ^  •  " 

7  1 
'•in 

1     P  7 

7ft 

q  7  ^ 
J  '  • 

n,i 

7?  .t 

1 ' .    »  6 

7    ^  Q 

1  •  J  ^ 

Q  P 

c  7  c; 
-  f  •  ^ 

1  ?.? 

AA, ,  ^ 

Q  "3  Q 

1       R  A 

1    n  7 
1  •  n  / 

C  Q  C 

11.4 

6  . 

7  A 

!  •  0  I 

1  PI 

10.8 

t;7.3 

Q  ?7 

1.7'^ 

10.? 

S4  .  ? 

h6  •  7 

q  7Q 

1  AC. 
J  •  0  T 

1  •  p  'J 

S  *^  • 

'5.7 

1  .  ;i 

•  ^ 

10.3? 

I  .  QfS 

1  •  64 

0  •  0 

^.Z 

iirl  .  ) 

10. 

?  •  0  ^ 

1  TO 

^  (I  •  b 

a.f 

4  S  .  A 

1  • 

1  1  •  3^ 

0      l  Q 

r  •  1  ^ 

1     Q  "a 
1  •  V  i 

A  1 

'I  1  •  u 

8.4 

4  3.3 

1   >  OA 

p    T 1 

"3      A  Q 

^  1  •  ^ 

"  .  0 

41  .  ? 

<4  s  n 

I  r  ♦  ^  ' 

P     ^  T 

P      P  P 

6  ?  - 

7  .  7 

39.3 

•  J 

1  ?  9^ 

?  •  54 

2.37 

A  ?  ^ 

7.4 

^7.6 

I  J  •  *+  ~. 

p  ^ 

p  1 

C  •  P  I 

7.1 

36.0 

7  7 

1     •  U  J 

P     7  7 

P  ^c; 

A  q 

A  .  <-) 

34.6 

7S  7 

)  4    S  4 

?  »  FsQ 

P     R  fl 

*  0 

6.6 

33.3 

1  c:  ri 
1  ^  •  U  C 

T     A  1 

P  Q^. 

6.4 

3?.  ri 

TP  -ii. 

1  c,Q 
1  I)  • 

T  IP 

T     A  Q 

A  q  r 

6.? 

3  0  .  '3 

1  A  IP 

T  PZi 

T  P 

^  c  q 

A  .  l> 

?  Q  .  8 

p  n 

1  n  ,  o  ^ 

,1  •  Jr> 

A  ^ 

S  .  K 

p-fl .  - 

*^  •  ^ 

17  17 

1  ^7 

T  P 
J  •  P  C 

A  A  C 

n  r  , 

S  .  A 

^7.^ 

>  7  i 

17  7 

'i    A,  7 

A  7 

?  7  .  '-■ 

'J  ^  ^ 

\  f<    ?  3 

1     7  0 

J  •  ^  1 

A  7 

J''^  .  P 

;^  C;  -4 

1  M  7c: 

T     Q  'P 
■J  »  n 

?  .i. 

^  »  •-♦ 

\  w  PR 

"  •  ^  5 

AO  ^ 
n  ,  »  ' 

S .  n 

?^  .  7 

4  •  0  ^ 

4 

AO 

4 ,  g 

?4.l. 

p  0  73 

^     1  7 

j^i     T  Q 

A  Q  q 

.  8 

?3  .4 

>  >  1 
r  'T  •  l 

p  0  ^~ 

4  PA 

*+  #  ~  .J 

7  A 

4.7 

/^?.  7 

4  4 

7  0  q 

i  .  h 

?8  .  ^ 

p  ,  7 

PI      CI  ? 

H  »  ^  1 

4    fl  ? 

7  1  ' 

4  ,  ^ 

?1  .6 

P'j  m  i 

?  P  44 

4  .  3 

<U  Q7 

7  1  q 

4  .  4 

?1  .  1 

P  P     Q  7 

A.     7  c; 

T  •  1  1 

7 :5 

4.T 

?  "  . 

P  3   *->  0 

4  •  W  ^ 

5  ,  P6 

7  ? 

4.;> 

.  1 

^  •  0  ? 

4  ^  9  A 

S  .  4  0 

7  "3 

4.  1 

1'5.6 

P  4  ^ 

^  •  I.'  ^ 

S  S4 

T\  q 

4  .  1  ■ 

1  <^  .  ? 

1  7  ,  h 

p  K  'I  ^ 

^  PI 

S  6^ 

7  /i  r 

3.g 

'     .  8 

1  7  1 

?  S    ^1  0 

S  •  B  3 

7  /.  q 

."^  .  8 

1  ^^.4 

p  1 

^  44 

7  q 

T  ^  t- 

!  H  .  0 

1  ^  • 

p  ^  ^ 

K  IP 

7  c: 

'1.7 

1  7.^^ 

1  ^  (' 

"^7     1  Q 

S  »  6  7 

6  ?7 

7  A  ^ 
f  n  »  K 

3.6 

17.3 

P  7  71 

S  7Q 

6  •  4  1 

1  C" 

3. 

1^.9 

]  ^  m  ^ 

?4 

^  <j  1 
7?  •  ^  1 

6  •  56 

77 

3.'=. 

16.6 

\  m 

P  ^  77 

^  •  0  ? 

6.70 

7  7  '.■^ 

^  .  4 

1^.3 

]  ''-»  ^ 

p  0    p  q 

6  •  8S 

7  C  '1 

.  4 

1  ^  .  '.^ 

1  ^  1 

p  q    ^  P 

f>  P 

"•CD 

7  55  '■) 

T.  ■ 

1      .  7 

1  ( '  ^ 

^^      T  7 

7  n  o 

i .  ^ 

1  .'- 

;   *  7 

TO  ^7 

^      4  Q 

7  PA 
far" 

7q  , 

3.? 

l  -  .  1 

1  3  •  :) 

T  i  .  0 

^  •  'SO 

7  .4P 

p  0 .  ■:• 

3.  I 

14.W 

^,  7P 

7.^7 

nil .  = 

.^.1 

1  ^  .  A 

"V  •  ^ 

7.71 

°1 , ' 

1      .  4 

1 .  ; 

^  .Qt; 

7.H6 

"1  .'^ 

3,  ■ 

!«'.;; 

7.0  7 

H  .  00 

.  ^ 

I  i.^' 

]  > ,  1 

3  u  .  '"^  Z4. 

7.1^ 

8.1s 

a?  ,  ~ 

13.7 

P4 , 

7.3i^ 

8.?Q 

?  .  - 

1  ]  • 

m  .  Q 

7.41 

^.43 

P  ,  -< 

11.7 

7. S3 

8.S8 

?  .  < 

1^.1 

1  1  .  ^ 

7.6S 

>^.7? 
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TABLE  10.— TOBACCO  BUDWORM,  HELIOTHIS  VIRESCENS  (F. )— CONTINUED. 


THE  DURATION  IN  DAYS  AND  THE 

PERCENT  OF 

DEVELOPMENT  PER  DAY 

OF  THE  STAGES 

DURATION 

PERCENT 

TEMP-F 

EGG 

LARVA 

PUPA 

EGG 

LARVA 

PUPA 

_  7 

]  2  ^  o 

11.3 

T6.fi7 

7.76 

8.87 

H'=. ' 

p  7 

1  P  7 

11.1 

37.2  0 

7.88 

9.01 

«R . 

?  7 

IP 

1  •; .  V 

37.7  3 

7.99 

9.16 

. ; 

?  ^ 

1  P  T 

1  J  .  o 

38.2'^ 

e.ii 

9.30 

P<S  . - 

IP  P 

1.1.6 

38. 7P 

8.23 

9.45 

P7. 

It.' 

1  •:'.4 

39.31 

8.34 

9.59 

«7.S 

1  1  A 
11.^ 

1  ■.  ,  .  3 

■^9.83 

8.46 

9.74 

po. : 

p  s 

11  7 

K  .  1 

^0.3h 

8.57 

9.88 

11  C 

1  0 .  u 

^0.89 

8.69 

10.02 

11.4 

41.41 

8.81 

10.17 

OQ.S 

11  P 

9.7 

41  .Q4 

8.92 

10.31 

9ri ,  r 

n .  1 

9.'S 

42.47 

9.04 

10.46 

90. B 

1  .4 

43.00 

9.15 

10.60 

°l  .r 

?.  ^ 

T  .  c* 

43. S? 

9.27 

10.75 

°] 

p . 

1    .  7 

9.;? 

44. OS 

9.39 

10.89 

9?." 

1  .  .'^ 

9.1 

44. SP 

9.50 

11.04 

p .  ? 

1  '■■  .  4 

■^.9 

45.  10 

9.6? 

11.18 

^3.0 

1  •'■  .  3 

8.« 

45.63 

9.73 

1  1  .32 

93. S 

? .  ? 

IC? 

P.  7 

46.16 

9. PS 

11.47 

94 .  .:■ 

f'.  1 

]  0  .  0 

.  o 

46.68 

9.97 

11.61 

94.5 

1 

•J .  q 

47.21 

10.08 

11.76 

^.  ] 

47.7if 

10.20 

11.90 

TABLE  n.— WHITEFLY,  TRIALEURODES  ABUTILONEA  (HALDEMAN) 


THE  DURATION 

IN  DAYS  AND  THE 

PERCENT  OF 

DEVELOPMENT  PER 

DAY  OF  THE  STAGES 

DURATION 

PERCENT 

TEMP-F 

EGG 

LARVA 

PUHA 

EGG 

LARVA 

PUPA 

SS.  G 

="1 

^1  .3 

3.D 

4.67 

1  .95 

28.51 

ss.S 

^^.? 

3.5 

4.P7 

2.03 

28.79 

S6.'- 

1-^.7 

<  .  4 

S.07 

2.11 

29.07 

56.  S 

1  ^. 

J  .  ■* 

S.26 

2.19 

29.36 

57.  : 

1  f^.  3 

. 

5.46 

2.27 

29.64 

57.5 

17.7 

4  P  .  D 

^.3 

5.66 

2.35 

29.92 

SR.  r 

17.1 

41.1 

3.> 

5.86 

2.43 

30.21 

SP."^ 

1^.= 

1C  .  H 

3.3 

6.06 

2.51 

30.49 

c;g,  -. 

1  6 .  r 

3>5  .6 

3.2 

6.2S 

2.59 

30.77 

SG.s 

IS.S 

.a 

3.^ 

6.itS 

2.67 

31  .05 

60.": 

15,1 

3.2 

6.6S 

2.75 

31 .34 

60. S 

14.'^ 

3b. -> 

3.^- 

6.85 

2.83 

31  .62 

61..- 

3.  1 

7.05 

2.91 

31  .90 

61.5 

13.» 

t:*.4 

1 

7.24 

2.99 

32.19 

62.  ' 

13.4 

'<  P  .  n 

3.1 

7.i»4 

3.07 

32.47 

6?.'= 

T'.  1 

3  1.7 

3.1 

7.64 

3. IS 

32.75 

'.3. 

l^.- 

->  1 

3 .  r- 

7  .^^ 

3.23 

33.04 

63. S 

1  4 

3 .  2 

3.  V 

H.04 

3.31 

33.32 

64. 

p^ .  s 

^.0 

H.23 

3.39 

33.60 

64.- 

11.^ 

3.1' 

8.43 

3.47 

33.88 

1  1 

^.-> 

8.63 

3.55 

34.17 

65. s 

11.^ 

P7  .  i;. 

8.83 

3.63 

34.45 

6    ,  ■ 

11.1 

=■6  .  ^ 

9.03 

T.71 

34.73 

66.  S 

1  ".  - 

9.22 

3.79 

35.02 

67.- 

1  "^•'^ 

P  s .  - 

2 . 

9. if? 

3.87 

35.30 

67.5 

1  - 

9.62 

3.95 

35.58 

6P  . .: 

1  ^ 

2  .  T 

9.8? 

4.03 

35.87 
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TABLE  n.— WHITEFLY,  TRIALEURODES  ABUTILONEA  (HALDEMAN)--CONTINUED. 


THE  DURATION 

IN  DAYS  AND  THE 

PERCENT  OF 

DEVELOPMENT  PER  DAY 

OF  THE  STAGES 

DURATION 

PERCENT 

TEMP-F 

LARVA 

PUPA 

EGG 

LARVA 

PUPA 

ftp  .t^ 

10.0 

?4 .  ^ 

10.0? 

i» .  1 1 

3ft  .  1  ft 

69.0 

9  ,  H 

10.2! 

4 .  I  G 

36.43 

69.'=' 

.  ft 

? .~{ 

M'.4  1 

.  27 

36.71 

70.0 

9  .  4 

?.  7 

1  0  .hi 

4 . 35 

37.00 

70. S 

^ .  3 

.  ft 

p.  V 

10. Hi 

.43 

37  .  28 

71.0 

9.  I 

?.7 

11.01 

4.51 

37.56 

71  .S 

H.9 

n  .po 

4.59 

37.85 

7?..- 

H.8 

?1  .4 

?.ft 

1  1  .'♦o 

4 . 67 

38.13 

7?.S 

R  .  ft 

? .  ft 

1  1  .60 

4.75 

T8  .  4  1 

73. G 

^  ',7 

>> . 

11.80 

'1.83 

38.70 

o  .  T 

? .  ft 

12.00 

4.91 

T8  .98 

H  .  ? 

^  "  .  - 

?.5 

12.19 

A  .  QQ 

39  .26 

7A.S 

H.  1 

"J  .  7 

p. ft 

1  2. 

5.07 

39  .54 

T^.rj 

7  .  9 

1  >-)  .  a 

£  .5 

12.59 

■^.15 

39.83 

75. S 

7  ,  H 

1     .  1 

r  .  5 

12.70 

ft, 23 

40.11 

7ft. 0 

7,7 

1  ^  .f- 

1  2.40 

5,31 

40.39 

7ft. S 

.  ft 

1     .  '-> 

^  .  n 

13.18 

5.39 

40  .ft8 

77. C 

7  .  ^ 

1  "  .  "1 

2. A 

1  3.  38 

.47 

40  .96 

77."^ 

7 

1  "  . 

1  3.5« 

41.24 

7R.0 

7  .  T 

1  7  .  H 

13. 7ft 

.63 

4  1.53 

7R  ,^ 

7  .  ? 

1  3  .  9  R 

5.71 

A  1  .  8  1 

79  .  0 

7.1 

1  '  .  3 

1''.  1  7 

^^.79 

42.09 

79.5 

7.0 

17.0 

14.37 

5.87 

42.37 

"0.0 

ft  .  9 

1  , 

14.57 

ft  .  91^ 

42.66 

«o  .s 

ft  .  R 

1  ^  .  ft 

?  .  J 

14.77 

ft.  OT 

42.94 

81  .0 

1-^.4 

?. 

14.97 

6.11 

43.22 

81  .S 

ft. ft 

1ft.? 

15.1ft 

ft.  19 

43.51 

8?.-: 

ft. 5 

1     .  9 

2.3 

1  5.  36 

ft  .  27 

43.79 

8?. 5 

ft. 4 

1'^.7 

?.  3 

15.56 

ft. 35 

44.07 

83.  C 

ft  .  T 

1  k  ,  c. 

^ .  :i 

1  S.  7ft 

ft. 43 

4<+  .  36 

83. S 

ft  .  ^ 

1  '^.4 

?.2 

15.9ft 

ft  .51 

44  .  64 

8^.0 

ft  .  ? 

1  ^.P 

?.?. 

1ft. 1^ 

ft. 59 

44.92 

84. S 

ft.  1 

1     .  T 

? .? 

16.35 

6.67 

45.20 

85,0 

ft.C 

14.8 

?.2 

16.5'^ 

ft  .  75 

45  .49 

8S.5 

ft.O 

1  A  .  (S 

? 

1  ft. 75 

ft  .  8  3 

45.77 

86.0 

5  .  Q 

1      .  ft 

■>.>'. 

1  ft .  95 

ft  .  9  1 

46.05 

86. S 

5  ,  >J 

1".  ^ 

? 

17.14 

ft  .  9Q 

4h  .  34 

87.0 

5  .  ^ 

1      .  ' 

?.  1 

17.34 

7.07 

46.62 

87. S 

.  7 

1    .  0 

?.l 

1  7.54 

7.15 

46.90 

88,0 

5 .  ^ 

1  3  .  ft 

3.  ) 

1  7.74 

7.23 

47.19 

88.5 

5  .  ft 

n .  7 

?  .  1 

17.94 

7.31 

4  7.47 

89.0 

5.5 

)  T  .'^ 

?.  1 

1  ft  .  1  3 

7  .  39 

4  7.75 

89. S 

q ,  ^ 

1  3  . 4 

?.  1 

18,33 

7.47 

4«.03 

90.0 

5.i» 

n.r- 

2.1 

18.53 

7.55 

48.32 

90.5 

5 . 3 

13.1 

? .  1 

18.73 

7.63 

4  8,60 

91.0 

5.3 

13.'^ 

2.  J 

18.93 

7.71 

48.88 

9]  .5 

2  . 

19.12 

7.70 

49.17 

9?.0 

5.? 

1  ?  .  7 

19.32 

7.8"' 

49.45 

9?. 5 

■^.1 

1  ?  .  ^ 

2. 

19.5? 

7.95 

^9.73 

93.0 

5.1 

1  ' '  •  ^ 

2.0 

19.72 

8.0'* 

50.0? 

93.5 

5  . 1 

\^  . 

? . 

19.92 

8.11 

50.30 

94  .  0 

.  0 

1  ?.? 

?0.  1  1 

8.19 

50.58 

94  .5 

4.0 

1  1 

2.0 

?0.31 

8.27 

50.86 

95. r 

4.9 

1  ^ . 

?0.51 

8.35 

51.15 
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TABLE  12. —BIG-EYED  BUG,  GEOCORIS  PALLENS  STAL 


THE  DURATION 

IN  DAYS  AND  THE 

PERCENT  OF  DEVELOPMENT  PER  DAY 

DURATION 

PERCENT 

TEMP-F 

EGG 

NYMPHAL 

EGG 

NYMPHAL 

S9  . 

-1  ^5  .  <J 

.16 

-.74 

1  t^A.C 

-  1  f-7  .4 

.53 

-.60 

no.  4 

-?1  7.-^ 

-.46 

7'5  .  1 

-  T 1  ? .  r 

1.28 

-.32 

^  1 .  .'i 

■S^  .  7 

-'=^49.5 

1  .65 

-.18 

^1 

-  ?  ?  9  ?i  .  9 

2.02 

-.04 

41 

1  .'5?.  6 

2.39 

.09 

3 

2.76 

.23 

3' 

3.13 

.37 

?"  .5 

1  96.'- 

3.50 

.51 

^4  .  C 

?5.  J 

1  S4  .  1 

3.87 

.65 

'^'i  .  S 

^3.^ 

1P7.0 

4.25 

.79 

f^S.  ^ 

?1  .7 

10«.'J 

4.62 

.93 

.  1 

93  .9 

4.99 

1.06 

If'.? 

"3.  1 

5.36 

1  .20 

17.=; 

74.5 

5.73 

1  .34 

'>7  .■• 

1  ^..^ 

6  7.6 

6.10 

1  .48 

67.^ 

.t 

6.47 

1  .62 

AS.:. 

1^.6 

5^.^ 

6.84 

1.76 

fiR  .5 

1  3.0 

5?.f:. 

7.21 

1  .90 

^9.r 

13.? 

49.2 

7.58 

2.03 

69.5 

1  P.*^. 

4t  .  C 

7.95 

2.17 

70.0 

1  -^.'^ 

43.3 

8.33 

2.31 

70.5 

1  1  ."^ 

40 

8.70 

2.45 

71 

11.^ 

3*^ .  ^ 

9.07 

2.59 

71 

1    .  h 

36.7 

2.73 

7?  .  n 

n.? 

3t.^ 

9.81 

2.86 

7?. 5 

G  ^  P 

33.3 

10.18 

3.00 

7T.I.' 

31  .-^ 

10.55 

3.14 

73.=^ 

3  0  .  D 

10.02 

3.28 

74." 

^  .  9 

?9.? 

11.29 

3.42 

74.'^ 

28.  1 

11.66 

3.56 

75  , 

^  . 

?7.  1 

12.^4 

3.70 

75.'=' 

12.41 

3.83 

7  ^  .  .T 

7  .  H 

12.78 

3.97 

. 

24.3 

13.15 

4.11 

77.') 

7.4 

23.5 

!  3.^2 

4.25 

77  .5 

7.? 

22. H 

13.89 

4.39 

7  .  1 

2?.  1 

14.26 

4.53 

7R.5 

.  « 

'1  ."^ 

14.63 

4.67 

79. 

20.  H 

15.00 

4.80 

79.5 

.  5 

20.2 

15.37 

4 . 94 

RO.  f 

6.4 

19.7 

15.75 

5.08 

SO  .'^ 

6.? 

19.2 

16.12 

5.22 

,  r 

f..  1 

1  B.7 

16.49 

5.36 

PI  .5 

5 .  o 

If'. 2 

16.86 

5.50 

^ .  ^ 

17.7 

17.23 

5.63 

«?,S 

= .  7 

17.3 

17.60 

5.77 

.  A 

16.9 

17.97 

5.91 

=:  .  ^ 

16.5 

18.34 

6.05 

«4.  C 

5.3 

16.2 

18.71 

6.19 

R4.'^ 

■^.^ 

15. B 

19.08 

6.33 

«5.  0 

■=■.1 

i'=;.5 

19.46 

6.47 

85.5 

15.1 

19.83 

6.60 

5.  r 

1 "  . 

20.20 

6.74 

«(S.5 

4.C 

14. S 

20  .R7 

6.88 

R7..-1 

it .  >- 

14.2 

20. 9i, 

7.02 

«7.5 

4.7 

14.  ' 

21.31 

7.16 

Qg  ,  r 

a .  H 

13.7 

21  .68 

7.30 

23 


TABLE  12. —BIG-EYED  BUG,  GEOCORIS  PALLENS  STAL— CONTINUED. 


THE  DURATION  IN  DAYS  AND  THE  PERCENT  OF  DEVELOPMENT  PER  DAY 


DURATION  PERCENT 


TEMP-F 

EGG 

NYMPHAL 

EGG 

NVMPMAl 
11 1  nr  nnL 

fl ,  s 

^ .  ^ 

13.'+ 

??..()S 

89.0 

13.? 

??.4? 

7.57 

89  .  s 

^  .u 

1  3. 1' 

??.79 

7.71 

90.0 

4.3 

1?.  7 

?3.17 

7.8? 

90  .  S 

'4  .  ? 

1  ?.5 

?3.'^4 

7.99 

91  .(I 

•  ? 

1  ? .  3 

?3.Q1 

8.13 

91,5 

4  .  1 

1^".  1 

?4.?8 

8.27 

9?.  0 

4  .  1 

11.9 

?4.65 

3.40 

9?  .  S 

^  .  <'i 

11.7 

25.02 

91.0 

3.9 

1  1 

?5.  39 

8.68 

93. S 

^  .  9 

11.3 

?5.  76 

8.8? 

94 .  r. 

3  . 

11.? 

?6.  1  3 

8.96 

94.^ 

3.H 

11.0 

?6.'=^0 

9.10 

9S.0 

3.7 

10. r 

9.24 

95.5 

3  .  7 

10.7 

27. ?5 

9.37 

96.  " 

:^.(- 

10.5 

?7.62 

9.51 

96  ."^ 

3.^ 

1  ri  .  4 

?7.Q9 

9.65 

97. n 

3.  ~ 

10.? 

28.3b 

9.79 

97. S 

3.'=. 

K  .  i 

?8.73 

9.93 

98.0 

3.4 

9.9 

29.  10 

10.07 

98 

3.^* 

9.8 

?9.47 

10.21 

99.  r, 

3.4 

9.7 

29.H4 

10.34 

TABLE  13.— BIG  EYED  BUG.  GEOCORIS  PUNCTIPES  (SAY) 
THE  DURATION  IN  DAYS  AND  THE  PERCENT  OF  DEVELOPMENT  PER  DAY 
DURATION  PERCENT 


TEMP-F 

EGG 

NYMPHAL 

EGG 

NYMPHAL 

59." 

3571 .4 

167.? 

.r3 

.60 

59.^ 

:>f'U  ,^ 

1  4  7  .  V 

.35 

.68 

6  0.0 

14r<.  1 

13?.  3 

.68 

.76 

60  .S 

10  0.? 

119.8 

1  .00 

.83 

^  1 .  •: 

75.6 

1  09  .i. 

1  .32 

.91 

61  ."^ 

6n  .  p 

100,7 

1  .65 

.99 

62.0 

5  0  .  a 

9  3.3 

1  .Q7 

1.07 

62.5 

'*'',<' 

.  ^ 

2.  ?9 

1  .  I"^ 

63.0 

T'H  ,  ? 

81.3 

2.6? 

1  .23 

63.5 

34  .  P 

7o.^ 

2.94 

1.31 

64.0 

3P  . 

7  ?  .  1 , 

3.26 

1  .39 

64.5 

?7.c. 

Sr'  .> 

3. '^9 

1  .47 

65.^. 

64.7 

3.91 

1  .55 

65.5 

'3.^ 

61.5 

4.23 

1  .6? 

?1  .9 

■^6  .7 

4.1^6 

1.70 

6A  ,  5 

?"•■.=• 

.  1 

4.88 

1  .78 

67.". 

1 

■^3.7 

'=>.20 

1.86 

67.5 

1  s  .  ! 

51.5 

5. -=3 

1  .94 

6«.0 

17.1 

4'-<  . 

5.P5 

2.0? 

68  .'^ 

)6.  3 

47  .  f- 

6.17 

2.10 

69.0 

.'- 

a5  .'^ 

6.^0 

2.18 

69  .  5 

l  ^  .  7 

4^4  .  3 

6.82 

2.26 

70.'' 

14.- 

7.15 

2.34 

70.'=' 

11.^ 

1  .4 

7.^7 

2.41 

71.0 

1  -'.'- 

4  U  .  1 

7.79 

2.49 

71  .5 

l  ^  .  3 

3rl  .  V 

8.12 

2.57 

72.  ^ 

n 

37.7 

8  .^^ 

2.6"= 

24 


TABLE  13.— BIG-EYED  BUG,  GEOCORIS  PUNCTIPES  (SAY)— CONTINUED. 


THE  DURATION 

IN  DAYS  AND  THF 

PFRPFNT  flF  DFUFI  DPMPNT  PFR  niV 
rcr\^^t.lll    ur   ucv  E-l_url  lull  1    rL(\  UnT 

nilRATTON 

UU IV^  1  1  \J\\ 

TEMP-F 

EGG 

NYMPHAI 

MVMDUAI 
ii  I  nrnML 

7?.t> 

1 1 

8.  /ft 

2.73 

73. ' 

1 1  • 

35, e 

9.09 

2.81 

73. S 

1 " .  ^ 

34.'^ 

9.41 

2.89 

74,  : 

33 . 7 

9.73 

2.97 

74. S 

Q.9 

3.?.H 

10.06 

3.05 

7S.  " 

Q  . 

32.  f; 

10.38 

3.13 

7F.S 

o.  3 

31.2 

10.70 

3.20 

7<,.0 

9.  ) 

"<C.5 

11.03 

3.28 

7f..S 

&  .  fl 

?9.7 

1  1  .35 

3.36 

77. ■■ 

?9.  1 

11  .67 

3.44 

77.5 

. 

.  4 

12.00. 

3.52 

7P.0 

^  .  1 

?7.8 

12.32 

3.60 

78.5 

7.<^ 

27  .  2 

12.64 

3.68 

79.  1 

7.7 

2^.0 

12.97 

3.76 

7Q.S 

7  .  1^ 

2b.  1 

13.29 

3.84 

80.  C 

7.3 

25."^ 

13.61 

3.92 

80 

7.? 

?5.C 

13.94 

3.99 

Rl  .r, 

7  .  ■"' 

24  .  5 

14.26 

4.07 

^'4.  1 

14.59 

4.15 

?3 .  h 

14.91 

4.23 

2  3.2 

15. ?3 

4.31 

83.0 

^  .  4 

?2.  " 

15.56 

4.39 

«-<.^ 

.3 

15.88 

4.47 

«4  .  0 

^.  ? 

22.0 

16.20 

4.55 

34. 5 

^ 

21  .t 

16.53 

4.63 

. 

5.9 

21.2 

16.85 

4.71 

''S .  5 

5  .  a 

?0  . 9 

17.17 

4.78 

fl-S.'- 

5  ,  7 

2^.6 

17.50 

4.86 

OA  ,  ^ 

2'^. 2 

17.82 

4.94 

R7.  ( 

■^.^ 

1  9.y 

1«.14 

5.02 

87. S 

S.4 

1  9.^ 

18.47 

5.10 

88.-, 

■^.3 

19.3 

18.79 

5.18 

88,4 

5.? 

19.0 

19.11 

5.26 

SQ. 

5.1 

18.7 

1  9.44 

5.34 

5.1 

1  f  .5 

1  9.76 

5.42 

90.  j 

S. ;! 

18.2 

2C.08 

5.50 

qn  ,  !^ 

^.9 

17.0 

20.41 

5.57 

Q  1  .  ' 

4. ►J 

17.7 

20.73 

5.65 

91  .'^ 

4.7 

17.^ 

21.06 

5.73 

92.  - 

17.2 

21.38 

5.81 

9?,S 

4  . 

17. n 

21 .70 

5.89 

Q-5  _  " 

4 

16.'' 

22.03 

5.97 

93.5 

22.35 

6.05 

94  .  • 

1^.3 

22.67 

6.13 

94 

16.1 

23.00 

6.21 

9S..V 

i  .  ^ 

15.9 

23.32 

6.29 

9S.- 

4  .  ? 

15.7 

23.64 

6.36 

9^^ 

4  .  ? 

15,5 

23.97 

6.44 

96.'^ 

4  .  1 

15.3 

24.29 

6.52 

97. 

4.  1 

15.1 

24.^1 

6.60 

97.5 

4 .  r. 

15.G 

24.94 

6.68 

98. 

^ .  f 

14.8 

25.26 

6.76 

98.  S 

3.Q 

1  4  .  o 

25.58 

6.84 

99.  •. 

3 . 3 

1^.5 

25.91 

6.92 

25 


TABLE  14.— COMMON  GREEN  LACEWING,  CHRYSOPA  CARNEA  STEPHENS 


THE  DURATION 

IN  DAYS  AND 

THE  PERCENT  OF 

DEVELOPMENT  PER 

DAY  OF  THE  STAGES 

DURATION 

PERCENT 

TEMP-F 

EGG 

LARVA 

PUPA 

EGG 

LARVA 

PUPA 

1'='.7 

f,  ^ 

O.I' 

'J     c:  1 

j  07 

-3  ,  P  / 

]  u  ,  ^ 

n  ,  /  1 

?  . 

3.44 

^  6  •  '"■ 

]^.\ 

.  1 

'  • 

7,10 

?  mp^'^ 

3.6? 

6  ,  s 

13.4 

3  3 . 

7,46 

3  •  0  1 

3,79 

^  7  » 

1?.H 

'<  1  .  'i 

5  . 

7,8? 

3.1^ 

3.97 

7  , 

!  ? .  ? 

''-) . 

^           .  1 

8,18 

?  •  3^ 

4,14 

SP  ,  1 

11.7 

^  .4 

^  3  . 

8  ,  54 

3,5? 

4  .  3  P 

"  •  ' 

11.' 

?  7.  1 

.  ^ 

8,^1 

^.49 

^  9  #  C 

I  0  . 

J 1  /. 

1  .  H 

9  ,  P  ' 

4.67 

=;q .  s 

1  0.i» 

.  ^ 

?  i  .  O 

9,h3 

4.03 

4  .  P4 

60.0 

1  0  , 

?■!  .  M 

19.9 

9  ,  9Q 

4  .  ?0 

5.02 

0  , 

9,7 

19.  3 

10.35 

4.37 

5.19 

1  .  c 

'^.3 

r  <  .  ■ 

1  , 

10.7? 

4  ,  54 

5.37 

6  1  .  S 

q.n 

?1 

1     .  J 

1  1  .  0  P 

4,71 

D  ,  t4 

6  ? ,  u 

a. 7 

?  ■  .  ^ 

1  7 

1   '  •  ^ 

11.44 

4 .  pn 

c  70 
^  ,  '  p 

6  ?  .  S 

8.5 

1  7  ,  (1 

1  1  .  P  0 

5,05 

5  ,  P  9 

6  3 .  C 

«,? 

1-  .  ' 

15,5 

1  ?  •  1  6 

5 .  ?? 

6,07 

6  3.5 

8.0 

1^.6 

1     .  C 

1  Z  .  5  3 

.  39 

6  ,  ?4 

64,0 

7.« 

U  .  0 

1  D  ,  5 

1  ?  .  8  9 

5,56 

6,4? 

64.5 

7,5 

17.5 

1  "-^  ,  P 

13.2'^ 

5.73 

6,59 

65.0 

7,3 

17.0 

1  4  ,  P 

13.61 

5.90 

6.77 

65,5 

7,? 

16.5 

1    ,  4 

13.9  7 

6.07 

6  .  94 

6  6  .  C 

7,0 

16.0 

I  ^  .  0 

14.34 

P  .  ?4 

7,1? 

6^^  ,  5 

6,8 

15.6 

1  ' .  7 

14.70 

6.40 

7,29 

67,0 

6.6 

15.:^ 

13.4 

15.06 

6.57 

7,47 

6  7,5 

6.5 

14. H 

11.1 

15,4? 

6,74 

7,64 

6  P  ,  0 

6.3 

l'+.5 

1  ^  .  P 

15,78 

6,91 

7    Q  0 
r  , 

6  A  ,  5 

6.? 

1  4  .  i 

1  P  •  5 

16,15 

7  ,  0  P 

7  .  9Q 

69  ,  C 

6.1 

1  3  .  r, 

1  ?  .  P 

16,51 

7,25 

8,17 

^^9  .  5 

5.9 

13.5 

1  P  .  J 

1  6  ,  P7 

7,4? 

8  ,  34 

7  0  ,  "> 

5.8 

1 

11.7 

1  7  ,  ?  3 

7,59 

P ,  5  ? 

7  0.5 

5.7 

I':'. 9 

1  1  .  ^ 

7  7 

0  ,  n  W 

7  1  . 

5.6 

1?.6 

11.3 

1  /  ,  9n 

7     Q  T 

8  ,  P  7 

71,5 

5.5 

1  ? 

)  1  .  t 

1  P  ,  3? 

8,10 

9,04 

7  ? .  f' 

5.4 

r-.i 

1  0  ,  P 

18,68 

P  ,  ?  7 

9  ,  ?2 

7?  ,5 

5.3 

1 1 

1  0  .  fa 

19,04 

8.44 

9,39 

7  3,1^ 

5.? 

11.^ 

1  f :.  5 

I  9  .  4  r 

8.61 

9 .  7 

7  3.5 

5.1 

1  1  .4 

1  >'  •  3 

19,77 

P  .  7  P 

9  •  74 

74.0 

5.0 

11.? 

1    •  1 

P  0  .  1  3 

8,95 

9.9? 

74  ,5 

4.9 

1  1  .'> 

9,9 

P  0  ,49 

9.1? 

10.09 

75  ,  (1 

A. 8 

1  : .  .  « 

9  ,  ^ 

P  0  ,  P  5 

9.29 

1  0  .  ?7 

75,5 

4.7 

r>  .6 

9  ,  n 

?  1  ,  ?  1 

9.46 

10.44 

7  6  ,  C 

4.6 

9,4 

?1  ,  58 

9,6? 

10,62 

76,5 

4.6 

r 

9,3 

?  1  ,  94 

^'  I? 

1  A     7  Q 
10.'^ 

7  7,  0 

4.5 

1     .  0 

9.1 

?2  ,30 

9,96 

in    Q  7 

77,5 

4.4 

9 .  g 

9  ,  0 

?  ?  .  6  6 

10,13 

11,14 

7ft  ,  0 

4.3 

9.7 

P  . 

?  3  .  0  ? 

10,30 

11,32 

7  f<  ,  5 

4,3 

9  .  5 

P  .  / 

?  3  .  39 

10,47 

11,49 

79,0 

4.? 

9  .  ^ 

O  'J      7  C 

10,  64 

11  £.7 

79,5 

4,1 

9.? 

?4,  1  1 

10.81 

1  1  .P4 

R0,0 

4,1 

9.1 

f^,3 

?4,47 

10,9a 

l?.o? 

flO  .5 

4.r: 

^  .  0 

p.? 

?4,P3 

11,15 

12.19 

f\  \ 

4.0 

P.  1 

11.3? 

12.37 

fll  .'^ 

.3.9 

-  .  7 

P.O 

?5.56 

1  1  ,49 

1  2."=4 

.  0 

3,9 

P. 6 

7.9 

?5.9? 

1  1  ,66 

12.7? 

P?.5 

3,« 

P. 5 

7  .  P 

?6.?8 

11,83 

12. P9 

93,0 

3.« 

P  .  3 

7  .  7 

?6.64 

1?.00 

13.07 

f^3,5 

3.7. 

7.-- 

P7..-1 

12,17 

13.24 

26 


TABLE  14.— COMMON  GREEN  LACEWING,  CHRYSOPA  CARNEA  STEPHENS— CONTINUED. 


THE  DURATION 

IN  DAYS  AND  THE 

PERCENT  OF 

DEVELOPMENT  PER  DAY 

OF  THE  STAGES 

DURATION 

PERCENT 

TEMP-F 

EGG 

LARVA 

PUPA 

EGG 

LARVA 

PUPA 

"  a  1 

_ 

1  ?  •  34 

1  3  .4? 

a  /. 

» •  ^ 

?  ^ 

:5  7  71 

IP    c:  1 
I  c  .  D  1 

1  J  •  5^ 

7  Q 

'^8.0^ 

1  C  •  Do 

1  O  .  f  A 

3  •  ^ 

7  ^ 

IP     Q  CI 

1  J  •  74 

P^,  . 

3  CI 

7  y 

7  1 

L  J  m  V  I 

1  Zi.  IP 

"3 

'  . 

7  f' 

OQ      1  Q 

1  J  •  1  O 

1  Z»     P  Q 

^7  ^  , 

3.4 

7  c 

e~.  o 

•  5A 

14.47 

1  f  • 

■3  r> 
»  •  ? 

/  ,  /i. 

~  •  o 

?  9  90 

1  1  CLP 

1  *+  .  D*+ 

P  ft 

■3  -a 

.T.J 

7  T 

D  •  » 

J  u  •  (7  n 

1  3  •  69 

1  *+  .  O  t 

ft  s 

"3 

7  ? 

^  7 

"5  A     ^  T 
U  •  n  J 

1  J  •  o  D 

J*  •  2 

7  1 

• 

T  n     Q  Q 

1     •  U  J 

1  -5  .  1  f 

,  S 

1  •  3S 

1  4  .  ?  0 

1  C  "5/. 

I  Ip  •  J4 

3  .  ? 

^  •  0 

6  •  ^ 

31.71 

14,37 

15.5? 

Q  0  ,  ^ 

3.1 

3?  •  0 7 

14.  54 

1  5  .69 

91 .  ^ 

3.1 

6.3 

14.71 

15.87 

91 

3." 

6.? 

3?. 80 

14. 8^^ 

16.04 

9?. 

3.0 

33.16 

15. OS 

16. ?2 

9?.S 

-S.l 

33,5? 

15. ?2 

16.39 

9->.- 

3.0 

6.0 

33.Qfl 

15.39 

16.57 

9?,.S 

?.9 

6.0 

34. ?5 

15.56 

16.74 

94  ,  •■ 

?.9 

S.^ 

34.61 

15.73 

16.92 

94.'; 

'.9 

s.-y 

34.97 

15.90 

17.09 

9s.r 

?.« 

5,d 

3S.33 

16.07 

17.27 

TABLE  15.— CONVERGENT  LADY  BEETLE,  HIPPODAMIA  CONVERGENS  GUERIN-MENEVILLE 
THE  DURATION  IN  DAYS  AND  THE  PERCENT  OF  DEVELOPMENT  PER  DAY  OF  THE  STAGES 


DURATION 

PERCENT 

TEMP-F 

EGG 

LARVA 

PUPA 

EGG 

LARVA 

PUPA 

3'->  .  R 

5:  .9 

?0.'* 

3.24 

1 .97 

4.90 

40.1 

1^.9 

3.95 

2.08 

5.30 

S6. 

^1  .S 

45. h 

17.5 

4.65 

2.19 

5.71 

1  **.7 

4  3.^* 

1  b.  J 

5.35 

2.30 

6.12 

-7.  - 

41 

15.3 

6.06 

2.42 

6.52 

=^7.5 

la.-. 

?9.-"- 

14. i. 

6.76 

2.53 

6.93 

.  - 

37.-^ 

1  3.D 

7.47 

2.64 

7.34 

SP  .  =• 

1  ^.^ 

12.9 

8.17 

2.76 

7.74 

59. 

1  1 

li* . 

12.3 

b.87 

2.87 

8.15 

S9,S 

10.^ 

33  . 

11.7 

9.58 

2.98 

8.56 

f  0.0 

9.7 

5<.3 

11.2 

10.28 

3. in 

8.96 

60.- 

9.1 

31  .  ? 

10.7 

1  0.98 

3.21 

9.37 

61  .  ^ 

P. 6 

3>":.l 

1  U  .2 

1  1  .69 

3.32 

9.78 

6]  ,s 

«.1 

;'9.  1 

9.? 

12.39 

3.43 

10.18 

6?  .  r 

7.6 

9.H 

13.09 

3.55 

10.59 

6P  .S 

7.? 

?7.3 

^.1 

13.80 

3.66 

10.99 

6  3.-'- 

6.9 

?6.5 

8.8 

14.50 

3.77 

11  .40 

63.'^ 

6.6 

?5.7 

8.5 

1  5.20 

3.89 

11.81 

64.  C 

6.3 

?'^.0 

8.2 

15.91 

4.00 

12.21 

64  . 

6.0 

?^.3 

7.9 

16.61 

4.11 

12.62 

?3.7 

7.7 

17.31 

4.23 

13.03 

S.6 

?3.C 

7.4 

18.02 

4.34 

1  3.43 

5.3 

??.^ 

7.2 

1  8.72 

4.45 

13.84 

'^6  . 

?1  .9 

7.0 

1  9.itP 

4.56 

14.25 

67.  J 

5.0 

?1  .4 

6.b 

20.13 

4.68 

14.65 

'^7.5 

4.fc 

?0.9 

6.6 

20.83 

4.79 

15.06 
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TABLE  15.— CONVERGENT  LADY  BEETLE,  HIPPODAMIA  CONVERGENS  GUERIN-MENEVILLE— CONTINUED. 


THE  DURATION 

IN  DAYS  AND  THE 

PERCENT  OF 

DEVELOPMENT  PER 

DAY  OF  THE  STAGES 

DURATION 

PERCENT 

TEMP-F 

EGG 

LARVA 

PUPA 

EGG 

LARVA 

PUPA 

H  .  C 

4.6 

1^  .  5 

?1  .54 

4.qo 

15.47 

^.5 

6.  J 

??.?4 

■^.02 

15.87 

69.  0 

4.4 

1  ^."^ 

6.  1 

?£'.94 

5.13 

1  6.28 

69.5 

4.? 

1^.1 

6.0 

?3.65 

■=-.24 

16. 6Q 

70.0 

4.1 

1  *5 .  7 

5.9 

?4.  3"^ 

5  . 36 

17.09 

70.5 

4.0 

l>-.3 

5.7 

?5.0^ 

■=.4  7 

17.50 

71  .C 

3.9 

17.9 

?5.76 

17.90 

71  .5 

3.R 

17.6 

5.5 

?6  .46 

■=■.69 

18.31 

7?.0 

3.7 

17.? 

5.3 

'7.16 

5.81 

1  n .  72 

7?.S 

3.6 

1      ,  Q 

?7  .  >^7 

5  .  92 

19.12 

73 . 0 

3.5 

)  h  .  6 

5  .  1 

?8.57 

6  .  C 

19.53 

73.5 

3.4 

J     .  3 

5.  ^ 

?9.?7 

6.15 

1  9.94 

74.0 

3.3 

16.:-' 

4  .  9 

?9.9H 

6.26 

20.34 

74.5 

3.3 

1     .  7 

4  .  n 

30  .68 

6.37 

20  . 75 

75.0 

3.? 

1  4. A 

4  .  7 

31  .3P 

6  .4Q 

21.1^ 

75,5 

3.1 

15.? 

4  .b 

3?.0O 

.60 

21  .56 

76.0 

3.0 

1  .9 

4.6 

T?.79 

6.71 

21  .97 

76.5 

3.'> 

1     .  / 

4  .  5 

33.49 

6.82 

22.38 

77,0 

?.9 

]  u  ,it 

4  .4 

34. ?0 

6.94 

22.78 

77. S 

14.? 

4.  J 

T4.qo 

7.0"=; 

23.  1  <5 

78.0 

?.« 

Ih.O 

4  .  ? 

35.50 

7.16 

23.60 

7R.S 

?-P 

13.7 

4  .  £ 

36.31 

7.28 

24  .  00 

79.0 

?.7 

1  "3  .5 

4  .  1 

37.01 

7  .  39 

24.41 

79. S 

?.7 

1  :^ .  3 

4.  C 

■^7.7? 

7.5(1 

24.82 

flO.O 

?.6 

1    •  ! 

4  .  (i 

3H.4? 

7.62 

25.22 

PO.S 

?.6 

]  ^  .° 

i  .  9 

39.12 

7.7  3 

25.63 

fll  .  0 

?.5 

]  r-  .H 

3.P 

3=^.83 

7.84 

26.  03 

fll  .5 

?.5 

3.H 

40  .53 

7.9S 

26.44 

S?.  0 

?.4 

1  ?  .4 

B .  ? 

4  1.23 

8.07 

26.85 

.5 

?.4 

1    .  ? 

3.7 

4  1.94 

8.18 

27.25 

«3  .0 

?.3 

1  '  .  1 

3 .  e 

42.64 

8.  2^ 

27.66 

R3  .5 

?.3 

11  .  « 

3.r, 

43  .  ^14 

8.41 

28.07 

fl4  .  fl 

'.3 

11.7 

44.0"=; 

8.52 

28.47 

?.? 

11.^ 

3.5 

44.  7'=; 

8  .63 

28.88 

fl5.f; 

11.4 

3.4 

45.  ^t-^. 

8.75 

29. 2Q 

=^5.5 

?.? 

11.3 

3.4 

46.  1  6 

8.86 

29.69 

«6.n 

?.  1 

11.1 

3.3 

46.86 

8.Q7 

30.10 

*^6.S 

?.  1 

1  i  •  L 

3.3 

47.56 

q.08 

30. "^1 

«7.C 

2.1 

)  1  .  w 

3 .  ? 

48  .  27 

q.20 

30  .q] 

07.5 

? .  0 

11.7 

3.? 

48. q7 

9.31 

31  .  32 

np .  0 

?.o 

1  V.  .(^ 

3.? 

4Q.67 

9.42 

31.73 

? .  0 

1  ' '  • 

3.1 

■^0.3° 

<3.54 

32. 1  3 

sq.C 

?.o 

1  =   .  4 

3.  1 

=^1  .08 

0.65 

32.54 

1  .9 

1  '  .  ? 

3  .  C, 

^1  .79 

9.76 

32.^5 

90.0 

1  .9 

J      .  1 

3 .  0 

'^2.49 

Q  .  88 

33.3^ 

90.5 

I  .9 

1  0  .  0 

1 .  (-i 

■^3.19 

9.99 

33.76 

9 )  . .) 

1  .9 

'^.'^ 

?.9 

'^3.90 

10.10 

34.  16 

91.5 

l.>5 

O  .  M 

■^4  .60 

10.21 

34.57 

92. 

1  .H 

^  .  7 

?.9 

10.33 

34.98 

9?.S 

1  .« 

^  . 

?.i: 

"^6.0  1 

1  0  .44 

35.38 

93.i'> 

1  .« 

■^6.71 

10. 5S 

35.79 

93.5 

1.7 

,  4 

?  . 

57.41 

1  0.67 

36.20 

94.  :• 

1.7 

^.7 

^8.1? 

10.78 

36.60 

94  .5 

1  .7. 

.  ? 

?.7 

'^^  .  82 

1  0  .89 

37. ni 

95. 

1.7 

^.1 

■^9.5? 

1  1  .ni 

37.42 
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TABLE  15.— LEAFHOPPER  ASSASIN,  ZELUS  RENARDI  KOLENATI 


THE  DURATION 

IN  DAii  AND  THE 

rhRLENT  Or  DtVtLUr'MtNT  PER  DAY 

DUKATIUN 

PERCENT 

1 hnr-r 

tbb 

MVMDUIfll 

tub 

-ja  .  ? 

??b  .  H 

1.06 

.44 

?r'4.5 

1  .34 

.49 

S6.;- 

ftl  .ft 

16''. ft 

1  .ft2 

.54 

16^.6 

1  .91 

.59 

"^7.0 

4^.  7- 

l^'^.G 

?.19 

.64 

S7.S 

143.5 

?.47 

.70 

<ft  .  4 

133.5 

?.75 

.75 

1  ?4  .  M 

3.03 

.80 

SQ.f: 

30.? 

117.? 

3.31 

.85 

?7.P 

110.5 

3.59 

.90 

?C.  Q 

1^4.  5 

3.«7 

.96 

?4.  1 

^9.  1 

4.15 

1.01 

ft  1  . 

9^+ .  3 

4.43 

1.06 

ft]  .5 

?1  .? 

"9 .  e 

4.72 

l.U 

6?.  > 

5.00 

1.16 

6?.'^ 

1=>.- 

S.?8 

1  .22 

18.^ 

5.56 

1  .27 

ft3.^ 

17.1 

7"-  .  7 

5.B4 

1  .32 

1ft.  3 

7?.« 

ft.  1  ? 

1  .37 

64  .S 

T^.ft 

7  .  2 

ft. 40 

1  .42 

65.0 

ft7.7 

6.68 

1  .48 

f-'^.S 

14.4 

^'^  ,u 

6.96 

1  .53 

Aft  ,  " 

M.^ 

ft3.  3 

7.?4 

1  .58 

ftft.S 

1  3.-' 

ftl  .? 

7.53 

1  .63 

ft7.,: 

I?.'-- 

59.3 

7.«1 

1  .68 

ftT.S 

■^■7.8 

fi.09 

1  .74 

'.R  .  " 

1  ?.  ^ 

9 

«.37 

1.79 

ftB.S 

n 

5'*.  3 

8.ft5 

1  .84 

hQ  .  " 

1 1 .? 

P. 93 

1  .89 

51  .'^ 

9.21 

1  .94 

70.- 

K 

5  0.1 

9.49 

2.00 

7n  .- 

1 .  ? 

if- .  >^ 

9.77 

2.05 

7l .  ■ 

^■.^ 

47.6 

10.05 

?.  10 

71 

C,  _  7 

4h.^* 

10.34 

?.  15 

7?.  C 

q.u 

45. <+ 

1  0.62 

?.20 

7?.^ 

4it  .  3 

1  0.90 

2.26 

7T. : 

- .  ^ 

43.3 

11  .Ifl 

2.31 

73. T 

=  .  7 

.-i 

1 1  .46 

2.36 

74.' 

>^  .5 

''1.4 

1  1  .74 

2.41 

74.  S 

4  ;  .  t 

12.0? 

2.46 

7S.  " 

39.7 

12.30 

2.52 

7^  .  S 

7.9 

3^.9 

12.58 

2.57 

7ft.' 

7.  - 

3f- .  ? 

12.86 

2.62 

7ft.  ^ 

7. ft 

37  .H 

13.15 

2.67 

7  7. 

7.4 

3^.  7 

13.43 

2.72 

77.=^ 

7.3 

3'^  .  0 

13.71 

2.78 

7«.C 

7.  I 

T5.3 

13.99 

2.83 

7R  .S 

7.0 

3'..  7 

14. ?7 

2.88 

-7g,  f. 

^.o 

"i^.  1 

14.55 

2.93 

79.5 

~  .  7 

33. D 

14. «3 

2.98 

f»o . : 

3?  .  9 

15.11 

3.04 

OQ  .5 

3?  .4 

15.39 

3.09 

«1 

3  1  .  r. 

15.67 

3.14 

.5 

31.3 

15.96 

3.19 

T''  .ft 

16.24 

3.24 
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TABLE  16.— LEAFHOPPER  ASSASIN,  ZELUS  RENARDI  KOLENATI—CONTINUED. 


THE  DURATION 

IN  DAYS  AND  THE  PERCENT  OF 

DEVELOPMENT  PER  DAY 

DURATION 

PERCENT 

TEMP-F 

EGG 

NYMPHAL 

EGG 

NYMPHAL 

P-P  s 

i  n  .  -i  ^ 

3.30 

P  3  ,  C 

p  q  ^ 

1  6  .  ^ 

»  .  J  ~ 

P  T  S 

17    ('  w 

s  4  , 

q  ,  ■  : 

1  7  • 

3  4S 

Rt+  , 

^  ,  7 

?|J  ,  s 

3.50 

ft 

\ 

17     Q  ? 

J  .  TO 

«^  ,  S 

?  7  ,  7 

1     ,  ?0 

3.^1 

ft  r 

?  7  . 

1^.4^ 

3.66 

ft  fi » ^ 

« q 

1  H  .  7  7 

T    7  1 

cr  ^ 

3.76 

ft  7  • 

• 

3  . 

ft  ft  4 

c;  ^  1 

•  ^ 

1  Q    A  1 

3.87 

ft  ft  ,  S 

'"^  .  T 

]  q  ^  qq 

3.9? 

ft  Q  ,1 

c;  ,  r 

.  1' 

.  I  7 

3  .  q7 

ft  Q  S 

o 

?^  ,  '-^ 

P  0  .  4  '-i 

u    0  ? 
^  .  J 

Q  0  t^' 

(J  p 

?  ^  1^ 

r •  ^ 

?  n    7  1 

.  ij  n 

Q  r\ 

'^n  > 
^  •  r 

PI    o  1 
^1  •  1 

*+  •  1  J 

i  . 

?"■(  .'^ 

?1  .?9 

4.  IR 

91  .'^ 

4  .  f^, 

?  1  .=^7 

4.23 

.  'S 

?1  . 

4.?R 

q?.s 

H  .  ^ 

?P.14 

4.  34 

qi.!;' 

4  . 

??.4? 

4.39 

q^.s 

4  . 

??..'^. 

??.70 

4  .44 

.4 

?  ? .  3 

??.q8 

4  .49 

qi.  ,s 

4  .  T 

?^  .0 

4.54 

qi^.r 

^]  .rt 

?3-'^4 

4.60 

TABLE  17.- 

-LEAFHOPPER  ASSASIN  BUG, 

ZELUS  SOCIUS  UHLER 

THE  DURATION 

IN  DAYS  AND  THE  PERCENT 

OF  DEVELOPMENT 

PER  DAY 

DURATION 

PERCENT 

TEMP-F 

EGG 

NYMPHAL 

EGG 

NYMPHAL 

S5  ,  . 

1?7.<* 

J  4  /  .  1 

.7« 

.68 

55. S 

9)  .? 

137."- 

1.10 

.73 

56.0 

71.1 

i?q.o 

1.41 

.11 

56.5 

5ft  .  ? 

1  ?1  .^ 

1  .7? 

.H? 

57.  n 

49  .  T 

114.^ 

?.03 

.87 

57.5 

4?. 7 

109.0 

?.  ""^ 

.9? 

58.  0 

37.7 

1  0  3 .  fc 

?.65 

.96 

58.5 

3-)  .  8 

q« .  8 

?.q6 

1.01 

59.0 

3.'!  .6 

q4.3 

3.?7 

1  .06 

■^9.5 

?7.q 

90  .  3 

3.58 

1.11 

60.0 

?'=:.7 

86 .  t 

3 .  By 

1.15 

60.5 

?3.-8 

83.? 

4.?1 

1.20 

6  1.0 

1 

8  0.0 

1  .25 

61.5 

?  i'  .  7 

77.  1 

4  .  H3 

1  .30 

6?.0 

19.5 

74.3 

5.14 

1  .34 

6?.^ 

18.3 

71 

5.45 

1  .39 

63.0 

17.^  • 

6q  .4 

.  Ih 

1  .44 

63.5 

16.5 

67. 

6.0  7 

1  .49 

64.0 

15.7 

65.1 

6.^8 

1  .53 

64. S 

14.9 

63.? 

6.6q 

1  .58 

65.. 1 

14.3 

61  .  3 

"'.OO 

1.63 

65.5 

13.7 

5q,6 

7.3? 

1  .6fl 

66.0 

13.1 

se.tj 

7.^3 

1  .7? 

66.5 

1?.6 

56.4 

7  .  Qz* 

1  .  77 
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TABLE  17.--LEAFH0PPER  ASSASSIN  BUG,  ZELUS  SOCIUS  UHLER— CONTINUED. 


THF  DIIRATlflN 

IN  DAY^  AND  THF  PFRTPNT  DF 

nruFi  nPMFNT  pfp  nsY 

DIIRATinN 

PFPrFNT 

TEMP-F 

EGG 

NYMPHAL 

W  VM  D  U  fl  1 

hi  , 

1  ^.  ! 

S4  .  9 

«.?5 

1.8? 

^1 

11.7 

S3. 5 

H  .ftft 

1  .87 

^" .  ■ 

11.3 

8.87 

1  .91 

K  .9 

S}  . 

9.18 

1  .96 

<,q  .  .  : 

1  . 

49  ,  >^ 

9.49 

2.01 

6q,'^ 

1 

^ .  ft 

9.80 

2.06 

70  .  ■ 

Q  ,  Q 

47  .ft 

10.11 

2.10 

7r  ,t 

.  ft 

46.":) 

10.43 

2.15 

71  .  • 

9. 

4=),b 

10.74 

2.20 

71  .S 

Q  .  1 

44. ^ 

11.05 

2.2S 

7?.  ' 

q  ,  P 

4  3  ,  ft 

1  1  .  36 

2.29 

A  ,  ft 

4? ,  7 

1  1  .67 

2.34 

71. 

-!  .  1 

41  .t- 

1  1  .98 

2.39 

7  3.S 

«  .  1 

41.0 

12.29 

2.44 

74  .  ■ 

7  ,  Q 

40.2 

12.60 

2.48 

74.'^ 

7  .  7 

39.5 

12.91 

2.53 

7=; .  " 

7  .  ft 

38 .  ft 

13.22 

2.58 

75."^ 

7,4 

3ft .  1 

13. S4 

2.63 

7ft  . 

7  . 

37  .t 

1  3.85 

2.67 

7ft. 

7  .  1 

''ft  .  7 

14.16 

2.72 

7  7  , 

.  9 

^ft  .  1 

14.47 

2.77 

7  7  .  ^ 

-t 

3'^ .  ft 

14.78 

2.82 

78.  r- 

'~  .  ft 

3a  .  9 

1^.09 

2.86 

7R  .  ^ 

ft  .  ^ 

34.3 

15.40 

2.91 

79  ,  r 

ft  , 

33  .  b 

1^.71 

2.96 

7  9  ,  '-^ 

ft.? 

"*  3 . 3 

16.02 

3.01 

«  n . 

ft.  1 

3?.  7 

16.33 

3.05 

ft.  " 

12,? 

1  6.65 

3.10 

'^.'^ 

31,7 

16.96 

3.15 

81  .s 

S.i- 

"■l  .3 

17. ?7 

3.20 

«?. ' 

S.7 

3"  .  8 

1  7.58 

3.24 

^ .  ft 

3  :> ,  4 

1  7.B9 

3.29 

'<1 . 1 

.  s 

?9.S 

1«.20 

3.34 

S.4 

?9,S 

1  ^.'^1 

3.39 

.  ,> 

S.3 

29,  1 

IP. 82 

3.43 

S  ,  P 

Pr" .  7 

19.13 

3.48 

8  S  .  " 

.  1 

2-<,  3 

1  9,44 

3.53 

.  S 

ft.  1 

?f  ,  0 

19.76 

3.58 

"ft  ,  c 

ft.  c; 

27, f> 

20.07 

3.62 

8ft  .  S 

4.9 

27  ,  ? 

20.36 

3.67 

07  . 

4  . 

2ft, 9 

20.69 

3.72 

87  ,  S 

4  .  » 

2ft. ,  ft 

21.00 

3.77 

88,1 

4,7 

2ft .  2 

21.31 

3.81 

R  n , 

4  .  ft 

?S ,  9 

21  .62 

3.86 

89,0 

4  .-^ 

?S  .  6 

21  .93 

3.91 

89  .  S 

4. ft 

25.3 

22.24 

3.96 

9  0  .  C 

4.4 

2S.  0 

22. S5 

4.00 

90  .  S 

a  ,  4 

24.7 

22.87 

4.05 

qi 

4.3 

24  ,u 

23.18 

4.10 

91 

4.3 

24.  1 

23.49 

4.15 

9?.e 

4  ,  ? 

23,8 

23.80 

4.19 

9?.S 

4  ,  I 

23, ft 

24. 1  1 

4.24 

93  .  I 

4.  I 

23,3 

24.4? 

4.29 

93. S 

4  .  ~ 

23.  1 

24.73 

4.34 

94.  ■ 

22,  d 

25.04 

4.38 

94.  S 

3.9 

22  .ft 

25.35 

4.43 

9S.  - 

3.9 

22,3 

25.66 

4.48 
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TABLE  18.— MINUTE  PIRATE  BUG,  ORIUS  TRISTICOLOR  (WHITE) 


THE  DURATION 

IN  DAYS  AND  THE  PERCENT  OF 

DEVELOPMENT  PER  DAY 

DURATION 

PERCENT 

TEMP-F 

EGG 

NYMPHAL 

EGG 

NYMPHAL 

ss.o 

1    .  4 

?    .  0 

ft .  7  1 

3.57 

1  4  . 

?7  .4 

7.13 

3.65 

S6  ,  0 

1    .  ? 

?6  . 

7  .56 

3.73 

S'S  » s 

]  ? 

?    .  3 

7  ,  Qp 

3.81 

5  7.1 

1  1  ,  q 

?S  .  7 

.  4  n 

3  .89 

S7  .  S 

11.3 

3.97 

,  0 

1  1  .  « 

?a  ,  7 

9  .  ?4 

4.05 

SP.S 

1  "  .  3 

?4  .  ? 

9.67 

4.13 

^  .  9 

?3  .  rl 

19.^9 

4  .  ?1 

q  q 

Q  ^  Q 

Zi     P  Q 
*+  .  ^ 

'^  A  r, 

C_J  ^ 

3?  9 

in  Q 
1  ij  .  ^  J 

6  0  •  ^ 

P  , 

?    .  ^ 

4.45 

6  1,0 

3?  ,  1 

11.78 

4.53 

1  ,  s 

«  .  ? 

?  1  .  7 

1  2  .  ?0 

4.61 

6?  .  0 

7  .  9 

?  1  .  3 

1  ?  .  6? 

4,69 

6?  . 

7  .  7 

?  I  .  0 

1  3  ,  lit 

4,77 

6  3  ,  i : 

7  ,  4 

?  0  .  (^ 

13.46 

,  85 

63.5 

7  •  ? 

?0  .  3 

1  3  .  P9 

4,93 

64  .  0 

7  , 

?  0  .  C 

14.31 

5.01 

64  .  S 

t. ,  p 

19.7 

14.73 

5.09 

6S  .  C 

.f- 

1  q  ,  1+ 

1  5  .  1  S 

5.17 

6S  S 

h  »  ^ 

19.1 

]  5  .  S7 

5 . 25 

6 ,  r 

f )  .  T 

1  H  ,  h 

16,00 

5.33 

66  ,  "S 

.  1 

U'  .b 

16.4? 

5,41 

67  . 

.  9 

IP.? 

1  6  ,  f4 

5,49 

67  .  S 

S  ,  M 

1  P  •  C 

1  7  ,  ?6 

5,57 

6fl  ,  f 

S  .  7 

17.7 

17,^8 

5,65 

fi8  .  5 

S  . 

1  7  .  S 

1  p  .  1  1 

5,73 

6Q  ,  C 

S  .  4 

17.? 

1  P  .  3 

5,81 

69  ,  S 

S  .  3 

1  7  .  r 

1  P. .  95 

5,89 

7  0.0 

"S  . 

1  6  .  M 

19.37 

5,97 

70  .  S 

5  . 1 

1  6  .  S 

1  9  .  79 

6,05 

7  1  ,  !J 

4.9 

1    .  .1 

?  '1  .  ?  ? 

6.13 

7  1  .  S 

^  .  P 

1    ,  1 

?    ,  64 

6,21 

7  ? .  1' 

4  . 

1  '=  .  4 

?1  .  06 

6.29 

7p ,  q 

4.7 

1  S  .  7 

?  1  .48 

ft  ,  37 

7  3.' 

4  .  6 

1  5  ,  s 

?  1  .  ^3  (> 

ft .  45 

7  3 . 

4  . 

1  S  .  3 

??  .  3  3 

6,53 

74  . 

4  .  '» 

]  S .  1 

??  .  7S 

6,61 

74 

4.3 

1  S .  ,1 

?3  .  1  7 

6  ,  6*5 

7^  r 

U 

1  <+  .  P 

?3  ,  59 

6,77 

,  5 

U  ,^ 

1  ^  .  c 

?4  .  (  1 

6,85 

7  6.0 

4  •  1 

1  4  .  '* 

?4  ,44 

6,93 

76  . 

4  .  ( ' 

]  4  .  3 

?4  ,  P6 

7,01 

7  7  .  r 

4  . 

14.1 

?5  .  ?P 

7,09 

7  7  "^1 

3  .  '-^ 

1    .  0 

?5  ,  7  0 

7,17 

7S  .  .1 

T  ,  M 

1  3  . 

?6 .  1  ? 

7.25 

7fl  ,  S 

-) ,  H 

13.7 

?6  .  ^5 

7,33 

7  . 

1.7 

1  3  . 

?8  .  Q7 

7,41 

79 .  "S 

3.7 

1  ^.H 

?7  .  39 

7,49 

RO  .  C 

13.? 

?  7  .  P  1 

7,57 

«0.^ 

1  1 

?f(.?3 

7,6"= 

1  .  V 

1  ?.^ 

?P  ,  66 

7,73 

01.5 

3.4 

1?.'- 

?9.rR 

7,81 

1  ?.  V 

?9.5n 

7  ,89 

0?  . 

T  .  I 

1  ? . 

?9.9? 

7,97 

P3. 

T  .  3 

1  > . 

3'.'«4 

P,05 

«3.^ 

3  .  ■< 

1^.3 

311.77 

8,13 

04  .  :■ 

3  .  P 

1  ?.? 

3  1.19 

ft, 21 
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TABLE  18. --MINUTE  PIRATE  BUG,  ORIUS  TRISTICOLOR  (WHITE)— CONTINUED. 


THE  DURATION 

IN  DAYS  AND  THE 

PERCENT  OF  DEVELOPMENT  PER  DAY 

DURATION 

PERCENT 

TEMP-F 

EGG 

NYMPHAL 

EGG 

NYMPHAL 

04  ,  S 

3 .  ? 

I? .  1 

31.61 

0.29 

S  ,  " 

T  .  1 

1  ? .  0 

32,03 

0.37 

35  . 

3 . 1 

1 1 .  a 

3?. 45 

0.45 

06  ,  ( 

3  .  0 

11.7 

32.06 

8.53 

' .  '"S 

1 1 .  O 

33.30 

0.61 

07  ,  f 

-\  ,r 

11.5 

33.72 

0.69 

07  .  S 

p  ,Q 

11.4 

34.14 

8.77 

00  . 

?.9 

11.3 

34 .  S6 

8.85 

00,5 

? . " 

11.? 

34  .  99 

8.93 

0  Q  ,  0 

P  .  6 

11.1 

35.41 

9.01 

0  Q  , 

?  .  M 

11.0 

35 . 03 

9.09 

9  n .  0 

?  .  P 

1  0  .  *-* 

36  .  ?5 

9.17 

P  7 

1  'J  .  ~ 

O  O  .  O  f 

"1.0 

in. 7 

37.10 

9.33 

91 

?.7 

37.52 

9.41 

9?.  0 

?.6 

10.5 

37.94 

9.49 

?.6 

1    .  S 

30.36 

9.57 

"3.0 

?  . 

i  C. 

30.78 

9.65 

93. 

?.6 

10.3 

39. ?1 

9.73 

94.  0 

^."^ 

10.? 

39.63 

9.81 

Q4  .  S 

I  0 .  1 

40.05 

9.89 

?.5 

1  r, .  0 

40.47 

9.97 

TABLE  19.— SPINED  SOLDIER  BUG,  SINEA  CONFUSA  CAUDELL 
THE  DURATION  IN  DAYS  AND  THE  PERCENT  OF  DEVELOPMENT  PER  DAY 


DURATION  PERCENT 


TEMP-F 

EGG 

NYMPHAL 

EGG 

NYMPHAL 

5C. 

-11  -'^.^ 

-1  149.4 

-.09 

-.09 

55.5 

"  4  .  ? 

-?TO^.H 

.  1  7 

-.03 

56.0 

?30.  1 

3571 .4 

.42 

.03 

=;6.5 

W  0  . 3 

n  69.f, 

.f>7 

.09 

■^7.0 

1  C7.t 

69*-.  3 

.93 

.14 

57.5 

04. t: 

498.0 

1.10 

.20 

50.0 

6Q.5 

307.6 

1  .44 

.26 

SO  .  K 

S9.  1 

317. u 

1.69 

.32 

59,  r- 

S]  .4 

?6ri  ,  1 

1.95 

.37 

59.5 

45.4 

?3?.3 

2.20 

.43 

60.0 

4  n .  7 

204.9 

2.46 

.49 

60. S 

36 .  q 

1  OT.  1 

2.71 

.55 

61.0 

33.7 

16S.H 

2.97 

.60 

61  .s 

^1  .  1 

1  SI  .4 

3.22 

.66 

62,  rj 

28  .  0 

1  39,3 

3.47 

.72 

6?. 5 

?6  ,  A 

1  ?"." 

3.73 

.78 

6  3.0 

?S.l 

1  2  C  .  C 

3.98 

.83 

6  3.5 

?^.K 

112.3 

4.?4 

.89 

64,0 

105.5 

4.49 

.95 

64.5 

31  .1 

4.75 

1.01 

65.I"' 

20  .  .1 

94.  1 

5.00 

1  .06 

65.5 

)  Q  .  ,1 

oq  ,  ? 

5.:'6 

1.12 

66.0 

10.1 

Oi«.q 

5.51 

1.18 

66. S 

)  7.3 

on  ,9 

5.76 

1  .24 

67.0 

16.^ 

77,3 

6.02 

1  .29 

67.5 

1  =-.0 

74.0 

6.?7 

1  .35 

60. C 

IS.  ? 

"71.0 

6.53 

1  .41 
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TABLE  19.— SPINED  SOLDIER  BUG,  SINEA  CONFUSA  CAUDELL— CONTINUED. 
THE  DURATION  IN  DAYS  AND  THE  PERCENT  OF  DEVELOPMENT  PER  DAY 


DURATION  PERCENT 


TEMP-F 

EGG 

NYMPHAL 

EGG 

NYMPHAL 

14.7 

ftp. 2 

ft.  78 

1  .47 

14.? 

ftS.  7 

7.  04 

1  .52 

.s 

n.7 

ft3  .  3 

7.29 

1  .58 

70. 

n.  -> 

ftl  .1 

7.55 

1  .64 

7n.'=^ 

1 

ft9  .  'J 

7.  HO 

1.70 

7  1  .  ■.. 

1  '.4 

5  7  .  G 

8.06 

1  .75 

71  ."^ 

12.-. 

55.2 

«.31 

1.81 

72.  1 

n.7 

5';<  .ft 

8.56 

1  .87 

7?. 5 

11.3 

5  1  .S 

8.8? 

1  .93 

73. - 

11.;. 

5'l  .4 

9.07 

1  .98 

73.5 

1  n.7 

49  . 

9.33 

2.04 

74.0 

1  .4 

47.7 

9. 58 

2.10 

74.5 

K  .  ? 

4f^  .  4 

9.H4 

2. 1ft 

75.' 

Q.q 

4S  .  ? 

10.09 

2.21 

75.5 

9.7 

44  ,  0 

10.35 

2.27 

7ft.  Ti 

9.4 

43  .  C 

lO.ftO 

2.3T 

7ft. 5 

q  .  ' 

4  1  .  q 

10.  PS 

2.39 

77.0 

9  .  0 

4  0  . 

11.11 

2.44 

77.5 

40  .  C 

1  1  .  3ft 

2.50 

78.  G 

8. ft 

39.  1 

11.-^2 

2.56 

7A  .^ 

8.4 

3<-.2 

n  .87 

2.62 

79.0 

M  .  ? 

3  7.it 

12.13 

2.67 

79.5 

8.1 

3ft. ft 

12.3.8 

2.73 

80,0 

7.9 

1  2.ft4 

2.79 

80.5 

7.P 

3b.  1 

12. pq 

2.85 

81.0 

7. ft 

34  .t* 

13.15 

?.90 

81  .5 

7  . 

3  3..'^ 

n.40 

2.9ft 

8?  .  ? 

7.  T 

33.1 

1  3.ft5 

3.02 

8?. 5 

7  .  ? 

32. s 

13.91 

3.08 

83.  : 

7.1 

"^1.9 

14.16 

3.13 

83.5 

ft.Q 

31.3 

14.4? 

3.19 

84.  0 

-^.8 

3  0  .  ^ 

14.ft7 

3.25 

84.5 

ft  .  7 

3C.3 

14.93 

3.31 

85.'^ 

ft  . 

29.7 

15.18 

3.36 

85  .5 

6.5 

2  9  .  ^ ' 

15.44 

3.42 

8  ft  .  0 

ft. 4 

?8  .  t 

1  5.ft9 

3.48 

8ft. 1^ 

ft.  3 

?'-.3 

1  5.94 

3.54 

87.^ 

ft. 2 

27.8 

1ft. 20 

3.59 

87.5 

ft.  1 

27.4 

1ft. 45 

3.65 

8P  .  0 

<i .  r 

27.0 

1ft. 71 

3.71 

88.5 

5  .o 

.  ft 

16.96 

3.77 

89.0 

.  P 

2ft.  2 

17.?2 

3.82 

«9.5 

5.7 

25. w 

17.47 

3.88 

9  0.r 

5 .  ft 

25.-+ 

17.73 

3.94 

90.5 

.  ft 

25  .  0 

17. 

4.00 

91.0 

5.5 

2't .  7 

1  8.24 

4.  05 

91.5 

5.4 

24.3 

18.49 

4.11 

92.'^ 

5.3 

?4  .  0 

18.74 

4.17 

92.5 

.  ^ 

23.7 

19.00 

4.23 

93.0 

5.2 

''3.3 

1  9.25 

4.28 

93.5 

5.1 

23.0 

l^.'^l 

4.34 

94.'-. 

5.1 

?2  .  7 

1'3.76 

4.40 

94.5 

22.4 

20.02 

4.46 

95.'-> 

4.Q 

22.2 

20.27 

4.51 
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TABLE  20.— STRIPED  COLLOPS,  COLLOPS  VITTATUS  (SAY) 


THE  DURATION 

IN  DAYS  AND 

THE  PERCENT 

DURATION 

TEMP-F 

EGG 

LARVA 

PUPA 

p  ~  6  . 

_  ^  - ,  3 

-34 ,  h 

59. S 

1  4'7  .  ^ 

-9". 2 

-40  .  " 

<,0.ri 

1  '  .  T  ,  "< 

- 1  '.1 1 

-49 .  ? 

ftC  .  5 

79.6 

-  1  ,-;  f<  .  9 

-^2  .  0 

6 1  • 

64  .  7 

-118.1 

-83.9 

^  I .  ^ 

54  5 

—  1 ?S  .  9 

—  1  ^^9  .  6 

6  ?  , 

47  .  1 

-14?  .  0 

_pq4  ^  Q 

*<?  .5 

41,4 

-15h, 1 

1 430 . 8 

37,0 

-1 7H  ,  3 

?  G  4  .  1 

AT  ^ 

J  '  • 

I  J  ■  . 

31"!  5 

—239.2 

75.1 

64  .5 

?P  .  0 

-28*^ .  6 

57.1 

65.  v 

?5.9 

-363 .6 

46.0 

65.5 

?4.  1 

«.6,i. 

2?,  5 

-757.6 

33.2 

66.5 

21  .2 

-1^'=?.9 

?9. 1 

67.:! 

19.9 

9  O  g    ,  Q 

?5  .  '-> 

1  "  .  5 

1212.1 

23.4 

6P  .  '■. 

17.9 

6^*9  ,ii 

21.3 

60.5 

17.0 

443.5 

19.5 

16.2 

336.7 

18.1 

69.5 

15.5 

271  .4 

16.8 

7C  . 

14, K 

<?7  .  3 

15.7 

70  .5 

14.2 

1  OS  ,  q 

14.7 

71.". 

13.7 

171.5 

13.9 

7  1  .  S 

13.1 

152.? 

13.1 

7^  .'^ 

1^.7 

137,.  7 

12.4 

7?  .5 

12.? 

1  25.4 

11  .r 

73.C 

1  1  -f- 

115.1 

11.2 

73.5 

1  1  .4 

1  .'^6,  3 

1C.7 

74.0 

11.0 

oa  ,  C( 

10.3 

74.5 

10.7 

92.3 

9.  A 

75.0 

1  0.4 

P6.h 

9.5 

75.5 

.  1 

1  . 

°  .  1 

-i 

9.8 

7  7.0 

^.8 

7f< . 

9.5 

73.C 

8.4 

77,1 

^.3 

1^9.4 

8 .  2 

77,= 

9,C 

7.9 

7fl.C 

8.8 

'^3.  1 

7.6 

7R  .5 

8,6 

6-''  .  4 

7,4 

79,1 

8,4 

=  7,9 

7.2 

79.5 

8.? 

^5,6 

7.0 

0  .  ^■ 

8.0 

53  . 5 

6  . 

S  0  .  5 

7.8 

=  1.5 

6.6 

«1  .  ^ 

7,6 

49.7 

6.4 

"1  ."^ 

7.5 

48.0 

6.2 

8?.C 

7.3 

46.4 

6.  1 

7.2 

44  .  Q 

5.9 

R3.0 

7.0 

43.5 

5 .  h 

fl3,'=. 

6.9 

4?.? 

5.t 

=14,  r 

6.7 

41  .0 

^.5 

04 . 5 

6.6 

39.8 

5.4 

«5.'^ 

6.5- 

.7 

5.3 

P5.5 

6.i. 

37. 

5.2 

P6.0 

6.3 

36.7 

5.0 

«6.5 

6.1 

35.7 

4.V 

87.  r 

6.0 

34. d 

4.M 

''7.5 

S.9 

34.6 

4.7 

"8.1 

5.8 

33.2 

4.5 

DEVELOPMENT  PER  DAY  OF  THE  STAGES 


PERCENT 


EGG 

LARVA 

PUPA 

,  39 

-1.13 

-2.87 

,  68 

-1.06 

-2.45 

,97 

-  .  99 

-2.03 

1  ,26 

-  .  92 

-1.61 

1  .55 

- .  85 

-1.19 

1.83 

-.78 

- .  77 

2.1? 

-.70 

-.35 

2.41 

-.63 

.07 

2.70 

-.56 

.49 

2.99 

-.49 

.91 

3.28 

-.42 

1 . 33 

3.57 

- .  35 

1 .75 

3.86 

-.28 

2.17 

4.15 

-.20 

2.59 

4.44 

-.13 

3.01 

4.72 

-.06 

3.43 

5.01 

.01 

3.85 

5.30 

.OP 

4.27 

5.59 

.15 

4.69 

5.88 

.23 

5.12 

6.17 

.30 

5.54 

6.46 

.  37 

5.96 

6.75 

.44 

6.38 

7.04 

.51 

6.80 

7 . 33 

.58 

7.22 

7.61 

.65 

7.64 

7.90 

.73 

8.06 

8.19 

.80 

8.48 

8.4« 

.87 

8.90 

8.77 

.94 

9.32 

9.06 

1.01 

9.74 

9.35 

1  .08 

10.16 

9.64 

1.15 

10.58 

9.93 

1  .23 

11.00 

1  0  .22 

1.30 

1 1  .42 

10.50 

1  .37 

11  .84 

1 0 .79 

1  .44 

12.26 

11.08 

1.51 

12.68 

1  1  .37 

1  .58 

13.10 

1  1  .66 

1  .66 

1  3  .53 

1  1  .95 

1  .73 

13.95 

12.24 

1.80 

14.37 

12.53 

1  .87 

14.79 

12.8? 

1  .94 

15.21 

13.11 

2.01 

15.63 

13.39 

2.08 

16.05 

13.68 

2.16 

16.47 

1  3.97 

2.23 

16.89 

14.  ?6 

2.30 

17.31 

14.55 

2.37 

17.73 

14. H4 

2.44 

18.15 

15.13 

2.51 

18.57 

15.4? 

2.59 

18.99 

15.71 

2.66 

19.41 

16.00 

2.73 

19.83 

16.28 

2.80 

20.25 

1  6.57 

2.87 

20.67 

1  6.  =^6 

2.94 

21.09 

17.15 

3.01 

21  .51 
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TABLE  20.— STRIPED  COLLOPS,  COLLOPS  VITTATUS  (SAY)— CONTINUED. 


THE  DURATION 

IN  DAYS  AND  THE 

PERCENT  OF 

DEVELOPMENT  PER  DAY 

OF  THE  STAGES 

DURATION 

PERCENT 

TEMP-F 

EGG 

LARVA 

PUPA 

EGG 

LARVA 

PUPA 

5 . 7 

3?  .4 

4.6 

1  7,44 

3.09 

21  .94 

39. C 

5  . 

31.7 

4.5 

1  7.73 

3.16 

22.36 

"^9.5 

5  . 5 

31.0 

4,4 

18,0? 

3.23 

22.78 

90.0 

5.5 

30.3 

4,3 

18,31 

3 . 30 

23.20 

90,5 

5 .  4 

7"^ .  7 

4.? 

18.60 

3.37 

23.62 

91.0 

5 .  3 

?<3  ,  0 

4,^ 

1  8.H9 

3.44 

24.04 

91  .5 

^  ,  ? 

.  5 

4.1 

19.17 

3.51 

24.46 

92,0 

.  1 

?7  .  9 

4,0 

1  9.46 

3.59 

24.88 

9?,S 

5  .  1 

?  7  . 3 

4.0 

19.  75 

3.66 

25.30 

93.0 

5  .  0 

?.(^  .H 

3.9. 

?0  .  04 

3.73 

25.72 

93, S 

4  .  9 

?6  .  3 

3.8 

?0  .  33 

3.80 

26,  14 

94,  0 

4.8 

P'^  .  8 

3.8 

?0  .6? 

3.87 

26.56 

94,5 

4.fl 

?5  .4 

3.7 

P0.91 

3.94 

26.98 

95  ,  0 

4.7 

?4  .  9 

3,6 

?1  .20 

4.01 

27.40 

95,5 

4  .  7 

?4.S 

3.6 

?\  .49 

4.09 

27.82 

96,0 

4.6 

?4.1 

3,5 

?1  .78 

4.16 

28.24 

96.5 

4.5 

?3.f- 

3.5 

?2.06 

4.23 

28.66 

97.0 

4.5 

'3.3 

3.4 

?2.35 

4.30 

29.08 

97.5 

4.^ 

3,4 

??.64 

4.37 

29.50 

98.0 

4.4 

??.5 

3,3 

22.93 

4.44 

29.92 

9«.5 

4.3 

.  1 

3,3 

23.2? 

4.52 

30.35 

99,0 

4.3 

?1  .'^ 

3.3 

23.51 

4.S9 

30.77 

*GP  O   691-493-1  976 
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